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Item Response Theory (IRT) is a contemporary test evaluation technique that is 
frequently used in the fields of achievement and aptitude testing. However, IRT research within 
the field of vocational interest test evaluation is nascent at best. This dissertation advances the 
use of IRT in vocational interest through two studies of contemporary interest measures: The 
O*NET Interest Profiler (Rounds, Hoff & Lewis, 2021) and the Comprehensive Assessment of 
Basic Interests (CABIN; Su, Tay, Liao, Zhang & Rounds, 2018). For the O*NET Interest 
Profiler (IP), I use IRT to demonstrate the viability of a new tree-based response model for 
answering inventory items and compare the results of test shortening using the tree-based IRT 
model versus a more standard 2 Parameter Logistic Model. I found that the tree based model was 
more apt for describing the ‘Like/Dislike/Unsure’ response data of the O*NET IP and discovered 
that respondents tend to form similar thought processes when approaching these interest items—
They make a two-step decision of whether or not they like the item first, before deciding if they 
actually dislike the item second. For the CABIN, I use a Generalized Partial Credit Model 
(GPCM) to obtain item diagnostics for the 8 interest subscales and propose a shortened version 
of each scale using item information curves and marginal reliability coefficients. I proposed two 
short forms of the CABIN based on these diagnostics—One that preserves the 41 basic interest 
scales of the original, and an even shorter version that simply measures the 8 overarching interest 
constructs. Researchers should select a short form that matches their desired level of specificity 
of the measured construct, and I illustrate how IRT can help in this endeavor. Both studies reveal 
the untapped potential IRT has for refining measures in vocational interest research and 
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CHAPTER 1: INTRODUCTION 
 
The development of short forms of psychological tests has become a common scientific 
occurrence, with researchers and practitioners alike calling for truncated versions of various tests 
of clinical and personality constructs (Smith, McCarthy & Anderson, 2000). Despite many 
challenges and limitations of developing and validating short forms of tests, demand for short 
forms continues to rise due to the numerous potential benefits and expanded applications of short 
measures. This demand for shorter forms dates as far back as the early 90's when Doll (1917) 
studied if it was necessary to use all the items from the Binet-Simon intelligence test to measure 
intelligence. Since then, test-shortening studies have spread throughout the different non-
cognitive disciplines of psychological assessment, with one of the most recent fields of research 
being vocational interests. This dissertation contributes to the psychometric discourse in 
vocational interests by exploring two contemporary applications of Item Response Theory 
(IRT)—An item-centric diagnostic method of test shortening more familiarly used within 
personality research than interest research—to two modern measures of interests. The target 
outcome of this dissertation is to propose shortened versions of the O*NET Interest Profiler 
(Rounds, Hoff & Lewis, 2021) and the Contemporary Assessment of Basic Interests (CABIN; Su 
et al., 2018). On the way to the desired outcome, I delve into discussions of how test shortening, 
and more specifically, IRT, can benefit interest research. For the O*NET Interest Profiler, I 
illustrate how IRT can be used to better understand the thought process in responding to the 
inventory. For the CABIN measure, I explore two test-shortening philosophies which preserve 
the hierarchical interest construct at different levels of specificity, and how the IRT technique 




The Promise of Item Response Theory in Contemporary Personality Research 
The central challenge in developing short, concise tests of personality constructs is to 
maintain a high level of test information while simultaneously keeping the number of items low. 
Item Response Theory (IRT) is increasingly being used in creating short forms (Reise et al., 
2005; Reise & Waller, 2009) by providing a diagnostic summary of the nature of the construct-
related information that each item provides, which can then be used to identify a reduced set of 
items that yields maximum test information (Clark & Watson, 2019).  
IRT is based on the concept that knowledge of latent psychological constructs can be 
derived from the manifest responses of persons to a set of test items (Embretson & Reise, 2000). 
By means of mathematical models, it is possible to functionally represent the relationship 
between a person’s latent ability (θ) and the characteristics of the items that constitute the 
measurement instrument (Hambleton & Swaminathan, 1985, 1991). These item response 
functions (IRFs) can then be utilized to evaluate how informative an item is, its value in relation 
to other test questions, and its impartiality towards different test-taker populations. Item response 
functions are graphically represented as monotonically increasing item characteristic curves 
(ICC), which describe how individuals with higher levels of the trait have higher expected 
probability for responding to an item in a specific direction (e.g. extraverted individuals are more 
likely to endorse an item about socializing). ICCs provide precise values (within standard error 
range) of these expected probabilities across the entire range of latent trait levels (Clark & 
Watson, 2019). IRT measurement models have found great success in the psychometric 
evaluation of large-scale multiple-choice based cognitive achievement and aptitude tests, to the 




However, the use of IRT in non-cognitive measurement fields of psychology (e.g. personality, 
attitude, and vocational interests) has lagged behind its cognitive counterparts (Reise, 2009).  
 
Why has IRT Been Slow to Gather Steam in Non-Cognitive Fields? 
IRT has been slow to gather steam as a modern method of test evaluation in non-
cognitive fields for several reasons. The first roadblock is a general apprehension towards short 
forms of tests held by some traditionalists within the scientific community. For instance, 
Wechsler (1967) was opposed to short forms of his intelligence scales, asserting that short forms 
as a time-saving device was unjustifiable and participants should find the time to take the full 
measure instead. Others speak toward the negative impacts of cutting items, such as the decrease 
in test validity and possibly changing the scope and nature of the construct measured (Clark & 
Watson, 2019). Nevertheless, a larger body of researchers has found value in short forms as tools 
for screening purposes, multivariate studies, field studies, and studies with children (Smith, 
McCarthy & Anderson, 2000). As more new experimental designs are developed (e.g. ecological 
momentary assessment), the demand for brief measures grows.   
Second, scientists across all domains have relied on Classical Test Theory (CTT) to 
evaluate tests before IRT was introduced. CTT can be traced back to Spearman (1904) who 
introduced the concept of true score, measurement error and reliability. Researchers apply CTT 
in test evaluation by examining total test scores; frequency of correct responses (representing 
question difficulty); reliability of the test and item-total correlations (representing item 
discrimination) (Rouse, Finger & Butcher, 1999). These methods, while not perfect, have been 
recognized as the de-facto method for test evaluation in non-cognitive fields for years and thus 




Third, tests on non-cognitive constructs are not as straightforward as aptitude tests, where 
answers are usually well-defined. Responses are not normally dichotomous (correct/wrong) and 
are instead polytomous, which rules out the use of several common IRT models. IRT analyses 
have also pointed out several flaws in non-cognitive measures—for example, more than half the 
items in the 16-Personality Factor questionnaire, commonly used in job recruitment, were found 
to exhibit differential item functioning across job applicants and non-applicants (Stark, 
Chernyshenko, Chan, Lee, & Drasgow, 2001). These negative results could cause others to 
hesitate to submit their assessment tools to the same scrutiny. In a review of the application of 
IRT to development of clinical and personality measurement, Reise and Waller (2009) describe 
several key challenges in applying IRT:  
1) It is harder to define the relevant examinee population. The target audience is clear for 
tests like the SAT (college entrants) but personality tests can be taken by anyone.  
2) Unlike aptitude scores, it is not always the case that non-cognitive test scores are 
normally distributed, thereby violating assumptions of some IRT models. 
3) For most cognitive constructs, existing item pools are massive with dichotomously 
scored items that span a wide difficulty range, but for non-cognitive constructs, 
existing item pools are small and item variety and difficulty range is narrower. 
 
The Value and Applications of IRT to Psychometrics 
IRT methods provide a wide variety of information in greater detail regarding item 
quality and behavior, thus they are more valuable than traditional methods of test evaluation (e.g. 
classical test theory). Although CTT indicators such as item-total correlations and standard error 




are sample dependent, which poses issues to test validity across time and samples (Hambleton, 
2000). Secondly, single indicators such as standard error of measurement are imprecise 
indicators of reliability because a scale could be reliable for examinees high in a trait but 
unreliable for examinees low in the same trait (Weiss, 1995). Additionally, the item selection 
procedure advocated in CTT (i.e., selecting items with difficulty values near .50 and high 
positive discrimination values) results in assessments that are effective at discriminating between 
the upper and lower halves of the population of examinees but less effective at screening 
subgroups of people who are very high or very low on the trait. These limitations should be 
enough to persuade researchers to be open to IRT analyses and the potential benefits it offers. 
More specifically, IRT offers the following benefits (Reise, Ainsworth & Haviland, 2005): 
1) It offers the ability to explicitly evaluate how each item behaves across different 
populations of examinees. 
2) It can place individuals who have responded to different items of the same construct 
onto a common scale. 
3) It can estimate individual ability scores with high reliability. 
4) It allows us to understand the psychometric properties of items and scales through 
inspection of item parameters (e.g. discrimination and difficulty) and test information. 
5) It combats the problem of construct proliferation by facilitating the creation of 
common item pools and latent scales for key constructs. 
6) It can help prepare a diverse item pool for computerized adaptive testing. 
7) IRT person-fit methods can detect cheating and careless responding on tests (Drasgow 




Given these advantages of IRT, I believe using IRT to develop vocational interest measurements 
can make a valuable advancement to test quality in the field. 
 
IRT in Vocational Interest Research 
 Vocational interests are relatively stable preferences for activities, contexts in which 
activities occur, or activity-related outcomes that motivate goal-oriented behaviors and guide 
individuals toward specific environments (Rounds & Su, 2014). Vocational interest research has 
always placed a heavy emphasis on measurement (Dawis, 1991), and it has been one of the non-
cognitive disciplines in psychology most open to IRT techniques.  
  Few studies have utilized IRT to develop and evaluate vocational interest measures. 
Pommerich (2014) used IRT to estimate item parameters across pooled samples from the Armed 
Services Vocational Aptitude Battery’s (ASVAB) Career Exploration Program, Find Your 
Interest (FYI). She was able to fit a 3-Parameter Logistic Model to the FYI because it had a 
three-option response format of “Like”, “Indifferent” and “Dislike”. Pommerich (2014) claimed 
that the FYI RIASEC scales satisfied the assumptions of unidimensionality (i.e. items within 
each interest category all represented the same domain) and local independence (responses to 
one item do not influence responses to others). The item analysis informed their creation of an 
abbreviated version of the ASVAB FYI. Nevertheless, the most recent item selection procedures 
for the FYI relied on classical test theory methodology (Baker, Styer, Harmon, & Pommerich, 
2010). 
 Tracey (2010) used non-parametric IRT (Ramsay, 1991), to select items for a short 
version of the Personal-Globe Inventory (PGI) and tested for differential item functioning across 




three dimensions. Non-parametric IRT does not assume a specific relation between the latent 
trait and the observed data and its assumption of unidimensionality is not as restrictive as that of 
the usual parametric models. This more liberal estimation method was used to fit the otherwise 
complicated 7-point response scale of the Personal-Globe Inventory.  
Wetzel and Hell (2014) used multidimensional item response theory to analyze a German 
vocational interest inventory called the General Interest Structure Test (AIST-R; Bergmann & 
Eder, 2005) to demonstrate the value of analyzing interest subscales together instead of 
individually. Multidimensional IRT posits that several latent traits influence responses to one 
item, and enables researchers to investigate and account for underlying relationships in data. For 
the 5-point Likert-type response scale of the AIST-R, Wetzel and Hell used the Partial Credit 
Model (PCM) and Generalized Partial Credit Model (GPCM) to estimate item parameters. The 
GPCM consistently yielded a better model fit than the PCM for all interest types, and the interest 
types of Realistic, Investigative, and Artistic were best represented using multiple dimensions, 
whereas the Social type appeared to be unidimensional.  
Tay, Drasgow, Rounds & Williams (2009) used ideal point modeling, a different take on 
item response modeling which assumes the probability of item endorsement peaks where the 
item location and individual interest level are closest. To rephrase, a person moderate in a certain 
trait would not endorse low-difficulty items and high-difficulty items because they would be too 
far from that individual’s trait level. By fitting interest data from three different interest 
inventories, the authors showed that vocational interest measurement would benefit from 





This dissertation fits into the existing discourse of IRT and vocational interests by using 
two newer models of IRT for two modern measures of interests. The tree-based IRT model 
allows for investigation of the thought process involved in responding to interest questionnaires 
in the format of ‘like or dislike’, while the Generalized Partial Credit Model allows for the 
analysis of items from multiple basic interest subscales that are subsidiary to an overarching 
interest construct.   
 
Models in IRT 
There are many different Item Response Theory (IRT) models, each with their own 
advantages and disadvantages. I describe the math behind several models used in this dissertation 
to introduce the reader to IRT. The following discussion consists of two dichotomous models 
(i.e; the 1-Parameter Logistic and 2-Parameter Logistic models), and a polytomous model (the 
Generalized Partial Credit Model). 
 
The 2-Parameter Logistic Model 
I begin by introducing the 2-Parameter Logistic Model (2PL; Birnbaum, 1968) as it is 
considered one of the more fundamental models of Item Response Theory from which other 
models extrapolate upon. In this dichotomous model, the underlying trait score is commonly 
designated the Greek letter theta (θ). An individual’s probability of endorsing an item can then 
be modeled in terms of his or her underlying trait level and the two parameters known as 
discrimination (a) and difficulty (b). The item discrimination parameter (a) represents an item’s 
characteristic ability to differentiate between individuals with similar but not identical trait 




relatively high measurement precision. The item difficulty parameter (b) represents the trait level 
of an individual who will endorse the item with a 50% chance. While the concept of item 
difficulty in interest measures is somewhat disjoint, b-values across items will inform us on the 
extent to which the scale suitably assesses individuals with different levels of interests. We can 
prevent inaccurate measurement of individuals with relatively extreme interests by ensuring a 
balanced distribution of items across all difficulty levels. 
 Mathematically, the 2PL model specifies that the probability of a correct response as a 
logistic distribution in which items vary in terms of their difficulty and discrimination.    
𝑃𝑖(𝜃𝑗) =
1
1 + exp[−𝑎𝑖(𝜃𝑗 − 𝑏𝑖)]
, 
where Pi(θj) denotes the probability of endorsing item i for respondent j with trait level θj, and ai, 
bi represent the item discrimination and difficulty parameters of item i, respectively. The addition 
of the discrimination parameter allows for the slope of each item information curve to represent 
how well the item distinguishes people within a narrow ability range. The higher the slope, the 
more discriminating the item is. The 2PL model is typically suitable for items that are scored as 
either correct or incorrect (e.g. multiple-choice). In the context of non-cognitive constructs, it 
would be suitable for items with a binary response scale (e.g. Yes/No or Like/Dislike). I applied 
the 2PL to secondary data from the Interest profiler that had been recoded to binary form 
(Rounds et al., 1999) for the first part of Study 1. 
 
One-Parameter Logistic Model (Rasch Model) 
 The one-parameter logistic model (1PL) also known as a Rasch model (Rasch, 1960) is a 




distribution where items vary only by difficulty (b) and all items have identical discriminating 
power (a) according to the equation:  
𝑃𝑖(𝜃𝑗) =
1
1 + exp[−(𝜃𝑗 − 𝑏𝑖)]
 
where Pi(θj) denotes the probability of endorsing item i for respondent j with trait level θj, and bi 
represents the item difficulty parameter of item i. The probability of randomly guessing the 
correct answer is assumed to be zero. Thus, subjects with low trait scores are almost certain to 
miss difficult items.  
 
The Generalized Partial Credit Model 
 The Partial Credit Model (PCM; Masters, 1982) was an item response model developed 
to enable analysis of polytomous responses within an IRT framework. It is an extension from the 
2PL model, where instead of just right/wrong as possible scores, respondents can receive partial 
points for completing some aspects of the item correctly. For example, a Likert-scale item may 
be scored as 0 for ‘not at all accurate’ 3 for ‘somewhat accurate’, and 5 for ‘very accurate’. A 
GPCM better represents this gradation of latent trait intensity.  
The GPCM specifies that each item has its own rating scale structure and derives from 
multiple-choice tests where responses that are incorrect, but indicate some knowledge, are given 
partial credit towards a correct response (Linacre, 1998). The Generalized Partial Credit Model 
(Muraki, 1992) is an extension of the PCM allowing for different slopes (discrimination 
parameters) per item. Mathematically, the GPCM is defined by the equation below (Embretson 








𝑗=0 (𝜃 − 𝑔𝑖𝑗)




Where m is the number of possible points, x is the participant’s score on the item, i is the index 
for the item, a is the discrimination parameter for item i, gij is the boundary parameter for step j 
on item i; there are always m-1 boundaries. Essentially, the boundary parameter defines the 
thresholds that represent the transition for a ‘not at all accurate’ response to the next possible 
option such as ‘somewhat accurate’. 
 The generalized partial credit model (GPCM) is one of the most widely used IRT model 
for rating scale data and has found application in many educational assessment studies (Burkner, 
Schwabe & Holling, 2019). In my study on the CABIN, I utilized the GPCM to model the item 
response process for that rating scale and acquire item diagnostics for test shortening.  
 
Tree-Based Item Response Models 
Traditionally, ordinal IRT models (e.g. partial credit models (Masters, 1982), rating scale 
models (Andrich, 1978), and graded response models (Samejima, 1969)) are used for analyzing 
Likert scale item response data. These models assume that the response categories are ordinal, 
but the assumption may not hold if middle response categories such as “undecided” or “perhaps” 
are not part of a true order with the other response categories (e.g. agree or disagree). An 
alternative tree-based response model would account for partial ordering of the response 
categories. Jeon & De Boeck (2016) conceptualized a generalized tree-based IRT model that 
describes the internal cognitive or psychological decision process associated with Likert scale 
item responses. Item response tree models consist of circles representing decision nodes, arrows 
representing branches, and leaves representing item response outcomes (see Figure 1.1 below for 




with three or more response categories. For example, in a scale with the response options “No”, 
“Perhaps”, and “Yes”, individuals may first decide on the certainty of the answer (i.e. perhaps; 
Node Y1*), and in the second choice node come to a conclusion on the direction of the answer 
(i.e. agree or disagree). Each observed outcome (‘Perhaps’, ‘No’, ‘Yes’) is thus a result of a 
unique sequence of conditionally independent internal decisions. Choosing a branch in the tree 
can then be parameterized with IRT: the probability of selecting a branch is a function of the 
person’s latent trait related to the choice of a branch and the item parameters. The latent trait can 
also be a source of heterogeneity between subjects in the corresponding decision.  
 
Figure 1.1 Example decision tree for a three-option response scale from Jeon & DeBoeck (2016). 
 
The probability of choosing the right branch (Ypi1 = 1) is then modeled with a regular two-
parameter item response model below:  
𝑃(𝑌𝑝𝑖1
∗ = 1|𝜃𝑝1) = 𝑔
−1(𝛼𝑖1𝜃𝑝1 +⁡𝛽𝑖1) 
where θp1 represents person p’s latent trait that involves in choosing the right branch at Node 1 
(indicating “certainty”), g−1 is the inverse of the link function (typically a logit or probit link for a 
binary choice), and αi1 and βi1 are the slope (or discrimination) and the intercept (or easiness) 
parameters, respectively, for item i at Node 1. The slope parameters αi1 can be interpreted as the 




intercept parameter βi1 can be interpreted as the degree of easiness in choosing the right branch 
for item i at Node 1. 
At Node 2, Y*pi2 represents whether person p chooses ‘Yes’ (right branch) or ‘No’ (left 
branch). Note that the decision at Node 2 (Y*pi2) is conditional on the decision at Node 1. That is, 
only when Y*pi1 = 1, the outcome at Node 2 Y*pi2 is observed. Suppose the left and right 
branches at Node 2 are represented with 0 and 1, respectively. The conditional probability of 
choosing the right branch given Y*pi1 = 1 is then modeled with a two-parameter item response 
model as follows:  
𝑃(𝑌𝑝𝑖2
∗ = 1|𝜃𝑝2) = 𝑔
−1(𝛼𝑖2𝜃𝑝2 +⁡𝛽𝑖2) 
where θp2 is the person p’s latent trait that involves in choosing ‘Yes’ rather than ‘No’ (indicating 
admission or negation, respectively), and αi2 and βi2 are the item slope and intercept parameters 
for item i at Node 2. The probability of an observed response (‘Perhaps’, ‘No’, ‘Yes’) can now 
be computed as the product of the conditional probabilities of the internal decisions that are 
involved in the path to the observed outcome. 
𝑃(𝑌𝑝𝑖 = 1|𝜃𝑝1) = 𝑃(𝑌𝑝𝑖1 = 0|𝜃𝑝1), 
𝑃(𝑌𝑝𝑖 = 2|𝜃𝑝1, 𝜃𝑝2) = 𝑃(𝑌𝑝𝑖1
∗ = 1|𝜃𝑝1)𝑃(𝑌𝑝𝑖2
∗ = 0|𝜃𝑝2), 
𝑃(𝑌𝑝𝑖 = 3|𝜃𝑝1, 𝜃𝑝2) = 𝑃(𝑌𝑝𝑖1
∗ = 1|𝜃𝑝1)𝑃(𝑌𝑝𝑖2
∗ = 1|𝜃𝑝2), 
This conditional probability model can be generalized for K nodes and M observed outcomes. 
The conditional probability of internal outcome Tmk at Node k can be formulated as: 
𝑃(𝑌𝑝𝑖𝑘
∗ = 𝑇𝑚𝑘|𝜃𝑝𝑘) = 𝑔
−1(𝛼𝑖𝑘𝜃𝑝𝑘 +⁡𝛽𝑖𝑘), 
where θpk is the latent variable for person p at Node k, and αik and βik are the item slope and 




Maximum likelihood estimation of generalized item response tree models allows for 
model selection using likelihood-based fit statistics such as the Akaike’s Information criterion 
(AIC) and the Bayesian Information criterion (BIC). Jeon and De Boeck (2016) studied the 
decision-making process for a 24-item verbal aggression inventory with response scale “No”, 
“Perhaps” and “Yes” using their item response tree models. They found that a bifactor tree 
model with a general latent trait fit better than an ordinal model. Their analysis of the a three-
point response scale opens the possibility of similar findings in interest measures such as the 
O*NET Interest Profiler, which originally used a three-point response scale of “Like”, “Unsure” 
and “Dislike”.    
 
The Present Studies 
 The purpose of this dissertation is twofold. First, I demonstrate the breadth of potential 
application of IRT in the field of vocational interests. I do this by showing that data from 
common response formats in vocational interests (Like-Dislike, Like-Unsure-Dislike) and 5-
point rating scale (Strongly Dislike – Strongly Like) can be analyzed using different IRT models.  
 The second purpose of the dissertation is to use the item diagnostics acquired through 
IRT to propose shortened measures of the two interest assessment tools in this study. 
Advancements in mobile technology have given rise to a practical demand for short interest 
measures that can be considered by researchers conducting broad-based surveys and surveys 
through mobile devices. As it stands, the 60 to180-item O*NET Interest Profiler and the 164-
item Comprehensive Assessment of Basic Interests would be too clunky for inclusion in 
multivariate online surveys, and would thus benefit from the creation of a brief-form to extend its 




quality through IRT and examining how the test-information curves change when items are 
removed, I demonstrate that there will be no major loss of test information by dropping selected 
items and that a shorter, yet valid version of the instruments can be made.  
 With these goals in mind, I next detail the set of two studies and their hypotheses. Study 
1 will focus on analyzing the O*NET Interest Profiler with a 2PL model and a Tree-based item 
response model, and Study 2 will focus on analyzing the Comprehensive Assessment of Basic 






CHAPTER 2: STUDY 1 – IRT AND THE O*NET INTEREST PROFILER 
 
Introduction to Study 1 
 Study 1 presents two attempts at analyzing the same O*NET Interest Profiler data using a 
2PL model and a tree-based response model. The first foray into applying IRT to Interest Profiler 
data was in 2016, where I was contracted by O*NET to shorten the Interest Profiler to a version 
that can be put on mobile phones and tablets. I used secondary data from Rounds et al. (1999), 
which had been recoded from (Like/Unsure/Dislike) into binary form (Like/Dislike) to match the 
response options of the Interest Finder (Defense Manpower Data Center, 1995), which Rounds et 
al. (1999) were using as a validity benchmark at that time. More specifically, the ‘Unsure’ 
responses were recoded as ‘Dislike’ responses because the Interest Finder instructions stated that 
if the respondent was unsure of an answer, they should choose the ‘Dislike’ option. These 
secondary data of 1061 participants were suitable for analysis with the 2-parameter logistic 
model because of its binary format, and I report my findings below as Study 1A. Four years later, 
I gained access to the raw, primary data from the initial development of the Interest Profiler 
(Rounds, Hoff & Lewis, 2021). This comprised the same data from the 1061 participants, but the 
format of Like/Unsure/Dislike responses were preserved. My knowledge of IRT and the tools 
available had progressed as well, which allowed me to apply a newer, decision tree-based 
response model to the same data. I report this revised study as Study 1B.     
 
The O*NET Interest Profiler 
The O*NET Interest Profiler (Rounds, Hoff & Lewis, 2021) is a public-domain interest 




career counseling and self-discovery. All items in the Interest Profiler describe work activities 
(e.g., “Act in a movie”, “Sell houses”), and respondents state their interest for each item by 
marking one of three options, “like”, “dislike”, or “unsure”. The O*NET Interest Profiler 
replaced the Interest Finder as the primary instrument used by the U.S. Department of Labor. 
One of the reasons for this was the additional benefit of a three-point response scale instead of 
the Interest Finder’s binary Like/Dislike response scale. The 3-point response scale was used for 
the Interest Profiler for three primary reasons: 
1. The format was well suited for hand scoring back in the 1990s. Having an ‘Unsure’ 
choice was viewed as meaningful for clients to avoid making a forced choice between 
two responses when the item/activity does not adequately capture their interests.  
2. Items with frequent ‘Unsure’ responses could also be reviewed for revision or 
omission in future iterations of the instrument.  
3. The three-point scale would maintain continuity with the formats of other existing 
non-interest instruments in the Department of Labor.  
The O*NET Interest Profiler has been found to yield reliable and valid scores in diverse 
samples of adults (Rounds, Walker, Day, Hubert, Lewis, & Rivkin, 1999b). In 2010, a 60-item 
version of the Interest Profiler, called the Interest Profiler Short Form (Short-IP; Rounds, Su, 
Lewis, & Rivkin, 2010) was developed for use in counseling and consulting settings, where it is 
beneficial to have a measure that can be completed in 15-20 minutes. The Short-IP is widely 
used to this day, and is the foundation for many alternate versions such as one with Emoji as 
response anchors (Rounds, Phan, Amrhein & Lewis, 2016), a Spanish version of the instrument, 





Holland’s Model of Interests 
The O*NET Interest Profiler was developed based on Holland’s (1959, 1997) model of 
vocational personality. In Holland’s model, interests are organized into six types, forming a 
hexagonal structure comprising: 
Realistic: People high in realistic interests prefer practical activities, working with 
animals, tools or machines.  
Investigative: Individuals high in investigative interests prefer precise, scientific and 
intellectual pursuits such as solving science and math problems.  
Artistic: Artistic individuals prefer to partake in expressive and creative activities such as 
art, drama, crafts, dance, music, or creative writing.  
Social: People high in social interests like to do things to help people, like teaching, 
nursing, counseling, or solving social problems. They are outward, friendly and 
helpful.   
Enterprising: Individuals high in enterprising interests are ambitious and enjoy leading 
and persuading. Activities such as selling goods or owning a business are among those 
they enjoy.  
Conventional: Conventional individuals prefer structured environments and like to work 
with numbers, records, or machines in a routine, orderly way.  
 One quality of Holland’s model is that the person and the environment can be described 
in commensurate ways. Individuals are categorized by the types of activities they like, while 
work environments are categorized by the types of activities performed within them. Thus, it is 
relatively easy to assess the work environment according to the same RIASEC terminology, 




reflection of its ubiquity, most interest inventories today have scales which directly reflect 
Holland’s conceptualizations of interest or can be translated into equivalent categories. 
Using IRT to analyze the items of the O*NET Interest Profiler is important due to the 
measure’s widespread use and recognition in the field of vocational interests. Understanding 
which items are providing the most information, and further shrinking the measure even below 
60-items while retaining its validity would be a testament to the value of IRT techniques in 
vocational interest measurement.   
 
2.1. STUDY 1A 
Study 1A Objectives 
 The objective of Study 1A was to explore if the 60-item Short-IP could be further 
truncated using Item Response Theory in conjunction with more traditional test-shortening 
criteria such as content coverage, gender balance and inter-item correlations. The ideal end-
product is a 24-30 item interest inventory that could be administered in a mobile context while 
still maintaining a decent level of reliability and validity. Study 1A was conducted in 2016 and 
several of the IRT results were reported in a 2016 report for O*NET (Rounds, Wee, Cao, Song, 
& Lewis, 2016). I am reporting Study 1A here as a prelude to Study 1B which was conducted 
this year. Study 1B augments Study 1A with new methods and while Study 1A used secondary 
data, Study 1B had access to the raw, primary data from the same sample. The general research 
question addressed by Study 1A was: 
Research Question 1A: Can IRT be used together with traditional criteria for test 






The archival sample contained 1061 participant responses (437M 624F) to the 180-item 
O*NET Interest Profiler. Data from this developmental sample were collected across four U.S. 
states (Michigan, New York, North Carolina, and Utah). Data collection sites included 
employment service offices, high schools, junior colleges, technical-trade schools, universities 
and government agencies. The resulting sample had a wide range of ethnicities and occupations 
(See Table B.1 in Appendix B for full breakdown). Participant responses had been recoded by 
Rounds et al. (1999) from ‘Like/Dislike/Unsure’ into ‘Like or ‘Dislike’, where all ‘Unsure’ 
responses were recoded to ‘Dislike’. The binary format allowed a simple application of the 2-
Parameter Logistic Model to derive the a (discrimination) and b (difficulty) item parameters. 
Item analysis used only the subset of the 60-items from the Short-IP (Rounds et al., 2010). 
 
Method 
 Items from the O*NET Interest Profiler Short-Form were reviewed using four criteria: 
IRT, Multidimensional Scaling, gender balance, and content coverage. BILOG Software 
(Thissen, 1991) was used to estimate the 2PL item parameters (a & b) for each item within each 
RIASEC dimension. Items with the highest discrimination parameters were flagged as good 
candidates for the shortened scale. Kruskal monotonic multidimensional scaling of the inter-item 
correlation matrix was performed to identify items which adhered least to Holland’s hexagonal 
shape. The average item scores for each gender were compared to flag items that had contributed 
to the largest gender differences. Furthermore, a review group comprising a professor at UIUC, 
myself, and two other graduate students reviewed the content of each item to ensure adequate 




laboratory tests to identify diseases, a = 1.6) and I5 (Examine blood samples using a microscope, 
a = 1.31) were flagged as having high content overlap (i.e., the laboratory context). Although all 
3 items have high discrimination parameters, we selected the item that best contributed to the 
RIASEC structure and gender balance. For the purpose of this dissertation, I shall only report the 
items flagged by the 2PL IRT model because these results will be used to compare with those 
from Study 1B. The full graphs of the multidimensional scaling can be found in the official 
O*NET report (Rounds, Wee, Cao, Song & Lewis, 2016).   
 
Results 
 Results for the IRT item analysis are presented in Tables B.2 to B.7 in Appendix B. The 
selected items for each scale are highlighted in bold. Tables B.8 and B.9 in Appendix B display 
the scale reliabilities and gender balance for the Mini-IP and the Short-IP. Cronbach’s alpha for 
the Mini-IP RIASEC scales ranged from .70 to .75 (M = .73) compared to the alpha coefficients 
for the Short-IP, which ranged from .78 to .87 (M = .81). The magnitude of gender differences 
obtained in the Mini-IP is less than those found in other measures of vocational interest (Su, 
Rounds, & Armstrong, 2009). 
 
Discussion 
 Study 1A resulted in a shorter, reliable, and valid ‘mini’ version of the Interest Profiler, 
but it was not without its own methodological issues. In 2016 when the study was conducted, the 
use of the 2PL model was apt for the binary form of the ‘Like/Dislike’ data, but it is 
oversimplified considering that the raw Interest Profiler data had a 3-point format of 




secondary dataset we were provided, and the measurement classes we had taken. It was not until 
years later I learned about a newer model of IRT that could decompose the 3-point response 
format that I decided to re-examine the interest data with this newer model. Thus Study 1B, 
conducted in 2020, was a direct upgrade to Study 1A using the primary dataset from O*NET.  
 
2.2. STUDY 1B 
 
Study 1B Objectives 
 The objective of Study 1B was to use a more modern tree-based IRT model with the raw, 
3-point response data from Study 1A to see if a more accurate representation of the item 
response process could be obtained.  
 
Research Questions and Hypotheses 
 This would be the first known application of the tree-based item response model to 
interest measures, thus I wanted to make sure that the model was appropriate and superior to 
standard item response models like the generalized partial credit model. Thus, the first research 
question for Study 1B was: 
Research Question 1: Is a tree-based response model applicable to the data for each 
interest scale, compared to a standard unidimensional generalized partial credit model? 
Answering this research question first is important because it provides information on the mental 
decisions going on in a respondent’s mind when they answer interest inventories. There may be a 
situation where people generally consider all options in a multiple-choice question 




situation, the unidimensional generalized partial credit model would demonstrate a closer fit to 
the data. The alternative scenario would be if decision-making were to be made in multiple 
stages, where the respondent weighs the choice between response A and response B, then weighs 
the choice between response C with the better of the former two choices. This pattern of decision 
making could suggest different latent variables contributing to each decision, and thus a tree-
based item response model would be a better fit. 
Upon confirmation of a tree-based response process being superior to a unidimensional 
item response model, the next step would be to clarify the decision steps being made at each 
branch of the tree. Since there are three possible responses, a there are three possible tree models 
in which ordered decisions could take place. Figure 2.1 below shows the three possible models 
of decision-making when responding to the O*NET Interest Profiler. Naturally, the decision-
making process in responding to this interest inventory could differ between people, thus the 
model comparison would only reveal the dominant model being used to make choices.  
 






Model 1 suggests that in general, individuals think of whether or not they ‘Dislike’ an 
interest item/activity first—If they do, they respond accordingly, otherwise, they think of 
whether they would rather select the ‘Unsure’ or ‘Like’ response options. 
Model 2 suggests that individuals consider first if they are unsure about their feeling 
towards the interest item, before considering if they actually like or dislike the item. 
Model 3 suggests that individuals first think of whether they like an interest item/activity 
before deliberating between the other alternative response options.  
Between the three tree models, I believe that the most sensible model of decision making 
would first be to decide if one likes an item/activity first, and if one does not like the activity, 
determine the degree of dislike, ranging from unsure to dislike. Liking should be the first 
consideration because the instruction prompt of the Interest Profiler asks participants to rate how 
much they like the listed activities, which could have a subtle priming effect on their decision-
making process. Thus, I hypothesize the following: 
Hypothesis 1: The decision tree for responding to the interest profiler would best be 
represented by Model 3, where respondents consider if they like an activity item before 
discriminating between dislike and unsure.   
Successfully fitting a tree response model to the data also opens up another possibility for 
investigation. As with all item response theory models, the probability of selecting a particular 
response category is a function of a person’s latent trait and the item’s properties. In the case of 
the tree model, there are two decision nodes, which means that there could be one or more latent 
traits affecting the probability of selecting each item choice. The latent trait governing the 
decision made in the first node (e.g. like versus the other 2 options) could be different or the 




options). Visually represented in Figure 2.2 below, θ1 and θ2 may represent the same or different 
latent traits, and comparing the fit of a one-factor versus a two-factor model will help to 
distinguish the difference.  
 
Figure 2.2. Decision tree where two different latent traits θ1 & θ2 determine the choice at each 
stage.  
 
Thus, the research question is:  
Research Question 2: For each interest scale, are there 1 or 2 unique latent traits that 
influence the tree response process at each node? 
There are two ways to approach this research question. Jeon & De Boeck (2016) used a tree 
model to examine latent traits in a verbal aggression questionnaire. They compared the 
correlation between the two latent factors θ1 & θ2 and estimated it to be .38. This was enough 
evidence for them to infer that the two latent traits governing the response process were distinct 
from each other. I will use an additional analytic method of comparing model fits between a 
model where θ1 & θ2 are considered to be one factor versus another where they are considered 
distinct.   
 The final research question is to determine the item parameters of each item in each 




difficulty parameter (b). These item parameters can then be used as selection criteria to propose a 
shorter version of the Interest Profiler scales.  
Research Question 3: According to the tree-based item response model, what are the item 
parameters of each item in the Interest Profiler?  
 
Participants and Data Description 
Responses from an archival sample of 1061 individuals (437 male 624 female), 
representing various ethnic backgrounds (59% White, 25.1% African American, 10.2% 
Hispanic, 2.6% Native American, 1.5% Asian or Pacific Islander) were used to evaluate item 
characteristics. Data from this sample had been collected across four states (Michigan, New 
York, North Carolina, and Utah). The archival sample contained responses to the 180-item 
Interest Profiler, but only items from the 60-item version of the Interest Profiler Short-Form were 
used in this study, with 10 unique items belonging to each interest subscale (Realistic, 
Investigative, Artistic, Social, Enterprising & Conventional) The items were designed with a 
three-point response scale of ‘Like’, ‘Dislike’, or ‘Unsure’. This format is a convenient fit for the 
Tree-based item response model.  
 
Method 
 The R packages ‘IRTrees’ (De Boeck & Partchev, 2012) and ‘mirt’ (Chalmers, 2012) 
were used to analyze the raw scale data under a tree-based model versus a generalized partial 
credit model respectively. For each RIASEC interest subscale, three decision-trees were modeled 
(specified above) for comparison with a unidimensional generalized partial credit model. 




row describing a binary decision made at a node in the decision tree. The resulting data frame 
contains the binary sub-item responses (value), a factor for the original items (item), a factor for 
the respondents (person), and a factor for the nodes (node). For instance, if person A answered 
‘Dislike’ for question 1, according to Model 1, the row dedicated to question 1, node 1, person A 
in the data matrix would be populated with a value of 1. This long form data matrix is then 
analyzed with generalized linear mixed effects model (glmer) to test for model fit. Maximum 
Likelihood estimation of the generalized item response tree models allows for model selection 
using likelihood-based fit statistics, such as the likelihood-ratio (LR) statistics, the Akaike’s 
information criterion (AIC), and the Bayesian Information criterion (BIC).The best-fitting model 
to the data would show a lower AIC/BIC compared to the other models. 
The primary criterion that guided the selection of these items was the item’s 
discrimination and difficulty parameters. Items with the highest discrimination parameters would 
be prioritized while ensuring a wide spread of item difficulties. To further refine the item-
selection process, I used additional item selection criteria: gender balance, content coverage, and 
the item’s position on the multidimensional scaling spatial structure of Holland’s circular model. 
I followed an iterative procedure of entering and removing different items for each RIASEC 
scale and reviewing the changes to the gender score means and multidimensional scaling plot to 
decide which items to select. 
 
Results 
 Table 2.1 shows the model fit statistics for the unidimensional GPCM model where all 
three choices (Yes, No, Unsure) are considered simultaneously and influenced by a single latent 









Realistic -16290.97 34761.94 40175.93 
Investigative -16377.68 34935.37 40349.36 
Artistic -16317.65 34815.30 40229.29 
Social -16576.36 35332.72 40746.72 
Enterprising -16411.35 35002.70 40416.69 
Conventional -16216.08 34612.16 40026.15 
Table 2.1. Fit statistics when a unidimensional GPCM is applied to each of the six RIASEC 
subscales  
 
 Table 2.2 shows the model fit statistics for Models 1-3 describing a tree-based response 
process. Since the fit statistics for the tree models are lower across the board, the answer to 
Research Question 1 is that a tree-based response process better describes the data than a 
unidimensional generalized partial credit model. Within the three tree models, Model 2 – where 
the ‘Unsure’ response is deliberated upon in the first decision node, displayed the worst fit to the 
data. The additional columns in Table 2.2 report the chi-squared difference in model fit for 
Models 1 where ‘Dislike’ is considered first and Model 3 where ‘Like’ is considered first. This 
column was calculated through a likelihood ratio test comparing model 3 to model 1 fit (i.e. the 
anova() function in mirt). Model 3 describes the data the best for all RIASEC categories except 
Realistic, where Model 1 showed better fit. Therefore, the hypothesis that respondents generally 
think of whether or not they like an item or activity first before considering whether or not they 
should respond ‘Unsure’ or ‘Dislike’ was supported for all subscales except the Realistic 
subscale. Participants could have been primed by the instructions of interest inventories 
requesting participants to think of how much they ‘like’ certain activities, and thus tune their 
decision-making process as such. This result also supports the inference that people who respond 
‘Unsure’ are leaning closer ‘Dislike’ than to ‘Like’ because of their proximity in the decision 




think that the nature of realistic activities such as ‘laying brick or tile’ or ‘building kitchen 
cabinets’ could be mundane enough to evoke a negative reaction to test responders who steer 
clear from blue-collar work.       
   
AIC BIC logLik Chi-Sq (Model 3 vs 
Model 1) 
p 
Realistic Model 1 17275.29 17478.93 -8596.64 3.72 <.01 
Model 2 17352.00 17555.64 -8635.00 
Model 3 17279.00 17482.65 -8598.50 
Investigative Model 1 17243.26 17446.90 -8580.63 33.98 <.01 
Model 2 17316.66 17520.30 -8617.33 
Model 3 17209.28 17412.93 -8563.64 
Artistic Model 1 17324.50 17528.14 -8621.25 29.18 <.01 
Model 2 17414.03 17617.67 -8666.01 
Model 3 17295.32 17498.96 -8606.66 
Social Model 1 17898.04 18101.68 -8908.02 17.79 <.01 
Model 2 18008.75 18212.40 -8963.38 
Model 3 17880.25 18083.89 -8899.12 
Enterprising Model 1 17571.40 17775.05 -8744.70 15.55 <.01 
Model 2 17682.04 17885.69 -8800.02 
Model 3 17555.85 17759.50 -8736.93 
Conventional Model 1 17045.54 17249.19 -8484.77 20.05 <.01 
Model 2 17131.25 17334.90 -8524.63 
Model 3 17025.50 17229.14 -8471.75 
Table 2.2. Fit Statistics for Models 1-3 (described in Figure 2.1). Chi-square statistic is for the 
comparison between fit of Model 3 (Like vs Dislike-Unsure) and Model 1 (Dislike vs Like-
Unsure).   
  
To address Research Question 2, I looked at the correlation between the two latent factors 
θ1 & θ2. These correlations are displayed in Table 2.3 below. Additionally, the long form node 
data for Model 3 (the best fitting model overall) were converted into wide form, resulting in 
1061 rows and 20 columns—2 columns (each representing a decision node) for each item. A 




using the mirt package. The results are displayed in Table 2.4. Since the Realistic scale showed 
slightly better fit with Model 1, we also report those fit statistics in italics.  
 
Factor Correlation of  
Model 3 θ1 x Model 3 θ2 
Factor Correlation of  
Model 1 θ1 x Model 1 θ2 
Realistic .62 .33 
Investigative .51  
Artistic .44  
Social .41  
Enterprising .44  
Conventional .54  
Table 2.3. Correlations between the two latent factors in the tree-based model. The factor 
correlation of Model 1 was also shown for Realistic because Model 1 was the best-fitting model.  
 
  
AIC BIC logLik Chi-Square df p 















Investigative One Factor 18005.87 18204.55 -8962.94 798.59 1 <.01 
Two Factor 17209.28 17412.93 -8563.64 
Artistic One Factor 17896.06 18094.74 -8908.03 602.74 1 <.01 
Two Factor 17295.32 17498.96 -8606.66 
Social One Factor 18417.34 18616.02 -9168.67 539.09 1 <.01 
Two Factor 17880.25 18083.89 -8899.12 
Enterprising One Factor 18090.15 18288.83 -9005.07 536.30 1 <.01 
Two Factor 17555.85 17759.49 -8736.93 
Conventional One Factor 17671.93 17870.61 -8795.97 648.44 1 <.01 
Two Factor 17025.50 17229.14 -8471.75 
Table 2.4. Comparison between a two-factor decision model with a one-factor model for each 
RIASEC scale. Italics indicate analysis with data fit to Model 1 otherwise all data were fit to 
Model 3.  
 
Since the fit statistics were for the two-factor model are consistently and significantly 
lower across all subscales, the results suggest that a two-factor model is more appropriate to 
describe the tree-based response process. The moderately sized factor correlations also supported 




the individual’s decision to ‘like’ an activity, versus the decision to ‘dislike’ or ‘unsure’ about 
the activity. The results are unable to tell what exactly these latent traits represent, but judging 
from the factor correlations from Jeon and De Boeck (2016), they are unlikely to be the same 
latent traits that govern the tree-based response process for the verbal aggression questionnaire 
because their factor correlation was much smaller (r = .38).  
The final research question in Study 1 is to assess the overall slope and location 
parameters for each item. These parameters are acquirable through applying a minor 
transformation to the output of mirt on the wide form node data. Based on the results above, 
Model 3 was used as the general decision tree for these analyses. Given that a and β are known 
from the output of mirt, b can be calculated using – βi / ai. Since there are two nodes, each item 
will have two ai and bi parameters. Tables B.10 through B.15 in Appendix B show the item 
parameters for each interest subscale. The highlighted cells indicate the five items with the 
highest discrimination parameter, suggesting that if the inventory were to be truncated, these 
items would be selected based solely on IRT properties. I compare these item recommendations 
with Study 1A, and the results of this comparison are reflected in the same tables in Appendix B.  
Comparing the best quality items suggested by Study 1A with the best quality items 
suggested by Study 1B, by and large the same items would be identified as the ‘best’ 
discriminating items if we were to use the tree-based IRT procedure compared to the cruder 2PL 
model with binary IRT data. The most similar results were from the Social and Conventional 
scales. The exact same 5 items were flagged from the results of Study 1A as well as the results of 
Study 1B, suggesting that the tree-based IRT model is as good a diagnostic tool for test 




and multidimensional scaling. Where Study 1A and Study 1B results differed, the difference 
would only be in one flagged item (Realistic, Enterprising), or two items (Investigative, Artistic).   
 
Discussion 
Overall, Study 1B took a more refined approach to acquiring item characteristics for the 
60-item O*NET Interest Profiler Short-Form using a tree-based IRT model instead of the 2PL 
model used in Study 1A. Model comparisons showed that the tree-based IRT model was in fact 
the most suitable approach to tackling interest data in the Like/Dislike/Unsure format. The tree-
based IRT model also provided evidence to make inferences on the average decision-making 
process that respondents use to answer Interest Profiler items. Based on model comparisons 
between three different decision trees, results showed that participants generally think of whether 
or not they ‘Like’ the listed interest or activity item first. If they do, they will answer 
accordingly. Otherwise, they would try to discern if they either ‘Dislike’ or are ‘Unsure’ about 
their response, then answer accordingly. This common decision process is feasibly due to the 
instructions of the Interest Profiler requesting the reader to respond the extent to which they like 
the listed items, thus they would first think in the direction requested by those instructions. 
Another insight offered by the use of the tree-based IRT model is that it can shed light on the 
number of latent factors that contribute to the participants’ responses. The two decision nodes in 
the tree-based model suggested the possibility of different latent factors contributing to whether 
the respondent responds ‘Like’, and a separate latent factor contributing to whether the 
respondent responds ‘Dislike’ or ‘Unsure’. One shortcoming of the analysis is that it is unable to 
specify the exact nature of the two latent factors. Future research can be conducted to try to 




the decision tree: for example, a participant’s openness to experiences may influence the first 
decision node of liking something, while a participant’s self-confidence or uncertainty may 
influence the decision node of declaring one’s dislike for an activity as opposed to declaring that 
one is ‘unsure’. Another interesting result highlighted by the bifactor tree-based decision model 
is that items can have different discrimination for answering Yes- (Node 1 in the decision tree) 
compared to answering No/Unsure (Node 2 in the decision tree). 
Study 1B improved upon Study 1A with more up-to-date item analysis methods with raw 
data instead of secondary data. However, the truncated interest survey proposed by using the 
item parameters acquired from Study 1B were not much different from the result of Study 1A. 
This might be because multiple selection criteria such as gender balance, item intercorrelations, 
and content coverage were used in addition with the 2PL model to reach the best possible 
shortened inventory. This finding further reinforces the importance of multiple selection criteria 
when trying to shorten inventories because they can compensate for each other’s inaccuracies or 





CHAPTER 3: STUDY 2 – IRT AND THE ‘CABIN’ INTEREST MEASURE 
 
Introduction to Study 2 
 The Comprehensive Assessment of Basic Interests (CABIN) is a recently developed 
interest measure that adheres to a dimensional model of vocational interests called SETPOINT 
(Su et al., 2018). The SETPOINT model is a hierarchical model with 41 basic interests and 8 
overarching dimensions of Health Science, Creative Expression, Technology, People, 
Organization, Influence, Nature, and Things (A further introduction to this model in the 
following section). Study 2 demonstrates two different tactics for shortening this scale. One can 
aim for two possible outcomes from scale truncation—a slightly shorter scale which maintains 
both the basic interest structure and overarching 8-dimensional structure, or a much shorter scale 
where only the 8-dimensional structure is preserved. Sacrificing the ability to measure narrow 
basic interest categories for a shorter scale may be worthwhile in order to get the 164-item 
measure into a more manageable form deliverable through mobile devices or for quick 
assessment. After all, research on the bandwidth-fidelity tradeoff in personality measures suggest 
that the diagnostic ability of narrow personality traits are overestimated and that broad based 
measures tend to be better at prediction and explanation, especially in the context of typical job 
performance (Ones & Viswesvaran, 1996). Nevertheless, a conservative approach to test-
shortening is also viable, as some researchers believe that narrow and specific measures of traits 
result in a better understanding of the person. Thus, I demonstrate both shortening strategies on 
the 164-item CABIN in Study 2 and leave it to the practitioners and researchers to choose which 





The Comprehensive Assessment of Basic Interests and SETPOINT Model 
In 2018, Su, Tay, Liao, Zhang & Rounds set out to create a new dimensional model of 
interests that would capture the contemporary occupational landscape accurately. They reviewed 
existing interest inventories and early factor analytic studies of interests to develop a 
comprehensive assessment of basic interests (labeled CABIN) as a foundation for identifying 
fundamental interest dimensions. CABIN has work activities from 41 basic interests with 4-items 
each and was used to support their eight-dimensional model of vocational interests (SETPOINT: 
Health Science, Creative Expression, Technology, People, Organization, Influence, Nature, and 
Things). The SETPOINT model proposes that interests are structured hierarchically on three 
levels, with preferences for specific work activities at the lowest level (assessed using interest 
items), basic interests for homogeneous classes of activities at the intermediate level (assessed 
using basic interest scales), and broad-band interest dimensions at the top describing general 
tendencies of individuals to be drawn to or motivated by broad types of work environments. This 
model improves upon Holland’s widely known RIASEC types by better predicting occupational 
membership in the fast-growing sectors of work (healthcare, STEM, and environmental 
occupations) and the traditional sectors of work (education, manual/skilled trades, and 
office/administrative occupations). The descriptions of the 8 dimensions are as follows: 
Health Science: This subsumes basic interests in life science, medical science, and medical 
service to reflect the contemporary STEM and healthcare sectors, offering further differentiation 
compared to previous interest models which traditionally classified these medical and healthcare 
jobs under a People-oriented or Social Factor (Donnay, Morris, Schaubhut & Thompson, 2005).   
Creative Expression: This dimension includes various forms of arts, literature, writing, and mass 




(Torr, 1953), Aesthetic Expression (Guilford et al., 1954), and Expressive and Communication 
(Jackson, 1977).  
Technology: This dimension captures basic interests in physical science, mathematics, 
engineering, and information technology, providing additional differentiation compared to 
previous interest models which traditionally placed science and engineering under a Things 
factor or Realistic Type, and data computation under a Clerical factor or Conventional Type. The 
Technology dimension reflects the diversified work activities associated with modern science, 
engineering, or IT professions with shared goals and work tasks of innovation and problem-
solving. 
People: The people dimension reflects a general preference for working with and helping others 
and subsumes interests in areas such as social services and education. Previous factor analytic 
research has commonly identified this factor as Social Welfare (Guilford et al., 1954) and 
Helping (Jackson, 1977).  
Organization: Previous factor analytic research often came up with a Business or Clerical factor 
that captures basic interests in business, sales, finance, office work, and supervision (Guilford et 
al., 1954). In the SETPOINT model. Su et al., 2018 argue that Business or Clerical factors are 
conceptualized too narrowly to be a broad-band interest dimension. Clerical or office work 
represents only one aspect of organizational activities in a structured business environment. 
Thus, the organization dimension would capture additional work activities involving planning, 
organizing and processing information, which are important elements in business activities. 
Influence: The Influence dimension captures interests in influencing other people both in the 
business domain and political and legal domains. These activities extend to persuasive and 




(1977) Influencing People-Social Approval, Droege and Hawk’s (1977) Leading-Influencing, 
and Rounds and Dawis’ (1979) Meeting and Directing People factor.     
Nature: This dimension subsumes interest in activities related to nature, agriculture, and 
outdoors. The emergence of more conservation-focused occupations and differentiation of work 
within the traditional industries such as mining and construction to include these jobs suggests 
that a separate Nature dimension would be more appropriate to improve the models’ predictive 
validity in occupational classification. Previous factor analytic research identified this as a 
Nature (Torr, 1953) and Outdoor-work (Guilford et al., 1954) factor.   
Things: This dimension subsumes interest in activities related to designing and working with 
things and gadgets. Thurstone (1931) and Prediger (1984) similarly identified a Things 
dimension bipolar to the People dimension. Previous factor analytic research identified this as a 
Mechanics (Torr, 1953) and Mechanical (Guilford et al., 1954) factor. 
 Su et al. (2018) argue that their basic interest scales are ideal building blocks for 
developing interest theory because they allow for independent measurement and analysis of 
individual interest areas. Basic interest scales provide more nuanced interpretation that the 
broader RIASEC scales cannot afford. Donnay and Borgen (1996) demonstrated this by showing 
that basic interest scales had a twofold increase in prediction of specific occupational 
membership compared to the General Occupational Themes (GOT). Borgen and Lindley (2003) 
further showed that while basic interest scales could differentiate between 800 architects and 
technical writers, GOTs would lump them into the same categorization of Artistic, Investigative 
and Realistic (AIR) types. Thus, creating a shorter version of the CABIN using IRT would be 





Participants and Data Description 
 Responses to the CABIN from 1464 working adults recruited through Qualtrics panels 
and were subjected to IRT analysis using the Generalized Partial Credit Model. Participants were 
at least 18 years old and were representative of all the occupational groups in the U.S. 
Participants ranged from 18-80 years old, with a mean age of 43.47 (SD = 13.36). 51.16% of the 
sample was female, and the majority were White (86.27%), while 6.83% were Black, and 4.64% 
were Asian. On average, participants had been in the workforce for 23.49 years (SD = 13.89). 









Like a great 
deal 
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Thus, a Generalized Partial Credit Model for IRT was deemed suitable to estimate item 
parameters for each of the 8 SETPOINT dimensions.  
 
Method 
 The Multidimensional Item Response Theory (mirt; Chalmers, 2012) package in R was 
used to analyze each SETPOINT subscale from the CABIN individually. Each SETPOINT 
subscale was examined twice using two different test shortening philosophies. First, all basic 
interests within each individual dimension were analyzed together in a generalized partial credit 
model. For example, the Health Science scale comprises 12 items from 3 basic interests. These 
12 items were considered together in a unidimensional Health Science model using the 
Metropolis-Hastings Robbins-Monro (MHRM) algorithm. The MHRM was developed by Cai 
(2010) and combines fully Bayesian estimation with Robbins-Monro (Robbins & Monro, 1951) 
technique to facilitate maximum likelihood, and is useful to provide estimates for data with a 




determine which items should be kept in a shortened scale that measures only the Health Science 
dimension and not the three subsidiary basic interests of Life Sciences, Medical Science, and 
Health Care Service. The first was the area under the item information curve (IICs; Curves for all 
164 items are reproduced in the Appendix). Area was calculated using the areainfo() command 
in mirt. It is then possible to compare the test information curves of the original test and a 
truncated test using Lord’s (1977) method of relative efficiency. Relative efficiency is the ratio 
of the two curves which varies as a function of ability level, and is one of the diagnostics that 
IRT offers to judge a test’s informativeness. I tried not to drop the total number of items in the 
shortened scale below 6 because Soto & John (2019) report that 6-9 scale items are a “sweet 
spot” for scale length and that internal validity tends to plummet sharply below that level. 
The second diagnostic criterion for test shortening was the marginal reliability of the test 
when a single item was removed. Marginal reliability is based on the true score model (Lord & 
Novick, 1968), and is the ratio of the true score variance to the test score variance. It can be 
expressed in terms of an item response theory model given an assumed distribution for the latent 
trait (Bechger et al., 2003). It is often calculated for computerized adaptive tests and is 
comparable to Cronbach’s Alpha for the paper and pencil version of a test (Dimitrov, 2003). By 
considering the change in marginal reliability of the test when each of the items are removed, 
inference can be made about which items contribute most to measurement of the latent trait of 
interest and which have a minimal impact to overall test reliability when removed.   
 An alternative test shortening philosophy used was to create a shortened scale which 
preserved the hierarchical structure of interests depicted by the SETPOINT model. In the context 
of the Health Science dimension, the shortened version of the scale would have three items from 




are the minimum number of items for a construct to be defined using factor analysis (Hair et al., 
2010), thus this method of test shortening would only drop the worst performing item from each 
basic interest category. To evaluate each item, a separate Generalized Partial Credit Model was 
used for each SETPOINT dimension, with items from each basic interest organized 
hierarchically under their parent SETPOINT dimension. Each model also accounted for 
covariances between the basic interests within their SETPOINT dimension. An example of a 
model used would be: 
Nature Basic Interest Model <- ' 
Agriculture = 1, 2, 3, 4 
Outdoors = 5, 6, 7, 8 
Animal Service = 9, 10, 11, 12 
Specified Covariance = Agriculture*Outdoor*Animal Service,’ 
 
This is just one of the eight Generalized Partial Credit Models that were fitted using the Robins-
Monro estimation method with a maximum of 2000 cycles. Using test information curves for 
each Basic Interest subscale and the marginal reliability of those scales without each of the four 
items, I demonstrate the best combination of items to represent each basic interest in the results 
section.    
 The next section details the results from the analysis of the CABIN scales, organized 
according to SETPOINT dimension and covering both test shortening philosophies. 
 
3.1. RESULTS OF HEALTH SCIENCE DIMENSION ANALYSIS 
Health Science Dimension – Basic Interest Scales Merged 
The marginal reliability coefficient for the 12 items in the Health Science dimension was 






Item Removed 1 2 3 4 5 6 
M. Reliability .9367 .9366 .9371 .9365 .9342 .9337 
Item Removed 7 8 9 10 11 12 
M. Reliability .9341 .9344 .9369 .9372 .9364 .9365 
Table 3.1. Marginal reliability coefficient of the test with one item removed.  
From the table, the removal of one item barely affects the marginal reliability of the 12-
item test. The goal I set for myself is to remove items such that the marginal reliability does not 
fall below .90. The number .90 itself was an arbitrary choice, but researchers have found 
evidence that marginal reliability is usually within about .02 of Cronbach’s Alpha (Wainer & 
Thissen, 1996). Marginal reliability is usually slightly higher than Cronbach’s Alpha, due to the 
optimal weighting of the item scores that is implicit in IRT, and because it is calculated for the 
test population under the assumption of normal trait distribution, it may deviate from Alpha in 
smaller samples (Dimitrov, 2003). Thus I opted with a conservative choice of keeping the 
marginal reliability of the shortened test above .90 so it would most likely satisfy all acceptable 
thresholds of Cronbach’s Alpha in practice.   
Appendix C- Figures C.1-C.12 shows the item information curves for the 12 Health 
Science items under the unidimensional GPCM model. The peak of the curves and the area under 
each graph demonstrate the information they contribute to the Health Science dimension. From 
the curves, items 1-3, and 9-11 contribute the least information to the Health Science dimension, 
while items 5-8 (i.e. the Medical Science Basic Interest Scale) contributes the most to the Health 
Science dimension. Even though items 4 and 12 contribute significantly less information to the 
Health Science dimension than the Medical Science scale, I decided to keep them to make a 6-
item test with better content coverage than a 4-item test which only focuses on the Medical 




 The marginal reliability of a shortened six-item test comprising items 4, 5, 6, 7, 8, and 12 
is .9069. The test information curve below (Figure 3.1) shows that dropping six items does not 
result in a drastic change to the shape of the curve or area under the curve. The ratio of the total 
area under the curves (using the areainfo() command in mirt) shows a relative efficiency of 
73.12%. 
 
Figure 3.1. Test Information of the Health Science Scale (6-items-smaller curve) versus the 
original 12-items (larger curve). Y-Axis: Test Information. X-Axis: Health Science Latent Trait. 
 
Health Science Dimension – Basic Interest Scales Preserved 
 Table 3.2. shows the marginal reliability coefficient for each Basic Interest scale within 






Marginal Reliability Coefficient for Specific Scales 
LS All Items -LS1 -LS2 -LS3 -LS4 
.8924 .8684 .8677 .8727 .8638 
MS All Items -
MS1 
-MS2 -MS3 -MS4 
.8800 .8595 .8658 .8625 .8638 
HC All Items -HC1 -HC2 -HC3 -HC4 
.8732 .8538 .8569 .8510 .8545 
Table 3.2. Marginal reliability coefficient for basic interest scales without certain items 
Note: LS: Life Science, MS: Medical Science, HC: Health Care Services 
From the table, the items having the lowest impact on reliability when dropped was: 
LS3-Investigate the genetic sequence of organisms 
MS2- Investigate the cause of a chronic health problem 
HC2-Care for patients in critical condition 
Appendix D Figures D.1-D.12 shows how the Basic Interest Scale information curves change 
with the removal of each item. Most of the graphs showed a clear candidate for removal based on 
how little the information curve area decreased. From the graphs, the least informative items 
from each subscale were:  
LS3-Investigate the genetic sequence of organisms 
MS1- Examine how viruses infects the human body 
HC2-Care for patients in critical condition 
 While both indicators (marginal reliability and test information) pointed mostly towards 
the same items to be removed, the Medical Science items differed. In this case, I prioritized the 
preservation of test information as the criterion for item selection, since reliability would already 
be close to meeting thresholds acceptable by most research standards. To show that there is little 
information lost from dropping 3 items, I overlay the overall test information curve for items 1-




the shortened test was .9261. The relative efficiency of the 9-item test information curve versus 
the 12-item test information curve is 77.31% 
 
Figure 3.2. Test Information of the Health Science Scale (9-items-smaller curve) versus the 
original 12-items (larger curve). Y-Axis: Test Information. X-Axis: Health Science Latent Trait. 
 
Comparing Short Form 1 (Subscales Merged) with Short Form 2 (Subscales Preserved) 
 Naturally, the short form that cuts more items than the original would have comparatively 
less total test information. However, it is worth noting that the difference in relative efficiency of 
test information for both forms (6-item versus 9-item) is only 4.2%. This means that the 6-item 
form of the Health Science scale is a good representation of the Health Science construct 
(providing about 73% of the information of the full scale), but the 9-item scale will be better if 
the basic interests of health care services, medical science, and life science are the focus of the 
research. When item space is limited, the relative efficiency per-item for the 6-item scale is 




3.2. RESULTS OF CREATIVE EXPRESSION DIMENSION ANALYSIS 
Creative Expression Dimension – Basic Interest Scales Merged 
 The marginal reliability coefficient for the 28 items in the Creative Expression dimension 
was .9568. Table 3.3 shows the marginal reliability with the removal of each item.  
Item 
Removed 
1 2 3 4 5 6 7 8 
M. 
Reliability 
.9552 .9548 .9554 .9552 .9550 .9547 .9548 .9550 
Item 
Removed 
9 10 11 12 13 14 15 16 
M. 
Reliability 
.9556 .9551 .9554 .9548 .9552 .9552 .9550 .9550 
Item 
Removed 
17 18 19 20 21 22 23 24 
M. 
Reliability 
.9554 .9553 .9552 .9555 .9556 .9555 .9554 .9553 
Item 
Removed 
25 26 27 28     
M. 
Reliability 
.9562 .9560 .9559 .9561     
Table 3.3. Marginal reliability coefficient of the test with one item removed.  
From the table, the removal of one item barely affects the marginal reliability of the 28-item test. 
Appendix C-Figures C.13 to C.40 show the item information curves for the 28 Creative 
Expression items under the unidimensional GPCM model. The peak of the curves and the area 
under each graph demonstrate the information they contribute to the Creative Expression 
dimension. From the curves, no one subscale contributed a disproportionately high amount of 
information to the Creative Expression dimension. Culinary Art did however, contribute the least 
information, and showed a curve offset to the left implying that the items tended to be answered 
positively at low ability levels. To shorten to a unidimensional scale, I would take the two best 
items from each subscale - 1,2,6,7,10,12,15,16,18,19,22,24,26,27. The marginal reliability of this 




dropping 14 items does indeed lead to a marked loss of information even if reliability does not 
change that much. Indeed, the ratio of the total area under the curves (using the areainfo() 
command in mirt) shows a relative efficiency of 54.48%. Validity tests need to be performed by 
future researchers to evaluate if the shortened scale maintains an acceptable level of predictive 
validity.  
 
Figure 3.3. Test Information of the Creative Expression Scale (14-items-smaller curve) versus 
the original 28-items (larger curve). Y-Axis: Test Information. X-Axis: Creative Expression 
Latent Trait. 
 
Creative Expression Dimension – Basic Interest Scales Preserved 
Table 3.4 shows the marginal reliability coefficient for each Basic Interest scale within 





Marginal Reliability Coefficient for Specific Basic 
Interest Scales 
Me All Item -1st -2nd -3rd -4th 
.8717 .8393 .8444 .8441 .8426 
AAD All Item -1st -2nd -3rd -4th 
.8886 .8676 .8642 .8540 .8646 
Mus All Item -1st -2nd -3rd -4th 
.8748 .8481 .8455 .8494 .8479 
VA All Item -1st -2nd -3rd -4th 
.8892 .8662 .8674 .8652 .8705 
PA All Item -1st -2nd -3rd -4th 
.8416 .8096 .8144 .8202 .8169 
Writ All Item -1st -2nd -3rd -4th 
.8745 .8468 .8349 .8531 .8496 
Culi All Item -1st -2nd -3rd -4th 
.8609 .8387 .8303 .8287 .8340 
Table 3.4 Marginal reliability coefficient for basic interest scales without certain items 
Note: Me: Media, AAD: Applied Arts & Design, Mus: Music, VA: Visual Arts, PA: Performing 
Arts, Writ: Writing, Culi: Culinary Arts 
 
From the table, the item having the lowest impact on reliability when dropped was: 
Me2 – Write a movie or screenplay  
AAD1 – Create a piece of artistic and functional furniture 
Mus3 – Play in a band 
VA4 – Create a unique piece of artwork 
PA4 – Perform comedy to entertain an audience 
Writ3 – Compose a poem 
Culi1 – Select ingredients to prepare food 
A test with these items removed has a marginal reliability of .9435 
Appendix D- Figures D.13 to D.40 shows how the Basic Interest Scale information 




removal based on how little the information curve area decreased. From the information curves, 
the item having the lowest impact on Basic Interest Scale information when dropped was: 
Me4 – Develop a podcast series 
AAD1 – Create a piece of artistic and functional furniture 
Mus1 – Play a musical instrument 
VA4 – Create a unique piece of artwork 
PA4 – Perform comedy to entertain an audience 
Writ3 – Compose a poem 
Culi4 – Learn about required temperature and time for baking pastries 
A test with these items removed has a marginal reliability of .9447. Between the analyses, three 
items from Media, Music, and Culinary Arts differed when comparing their impact on marginal 
reliability versus test information curves. Test information was prioritized as the primary 
criterion for item selection over marginal reliability, thus Me4, Mus1, and Culi4 were selected 
for removal over Me2, Mus3, and Culi1 respectively. The change in test information with these 
items removed is illustrated on the graph below (Figure 3.4). The relative efficiency of the 21-





Figure 3.4. Test Information of the Creative Expression Scale (21-items-smaller curve) versus 
the original 28-items (larger curve). Y-Axis: Test Information. X-Axis: Creative Expression 
Latent Trait. 
 
Comparing Short Form 1 (Subscales Merged) with Short Form 2 (Subscales Preserved) 
 Due to the large number of items in the base version of the Creative Expression scale, it 
was possible to remove more items while maintaining a high level of marginal reliability. 
However, it comes as a cost, as the shortened 14-item short form keeps only about 54% the test 
information of the original. This does not mean that the construct of Creative Expression is 
undefined because the information lost could be contributing to the basic interest subdimensions 
which the shortened test no longer measures. Confirmatory factor analysis from a separate 
validation study would be the best way to ensure that the Creative Expression construct can still 




The more conservative short form of the Creative Expression scale that preserves the 
basic interest subdimensions only cuts 7 items, and thus holds a high relative efficiency of 76%. 
However, 21 items is still quite long for a short form, and may not be to the researchers’ desired 
test length. When considering space constraints, the 14-item short test has a slightly higher per-
item relative efficacy of 3.89% versus 3.65% per-item of the 21-item version.  
 
3.3. RESULTS OF TECHNOLOGY DIMENSION ANALYSIS 
Technology Dimension – Basic Interest Scales Merged 
 The marginal reliability of the 16 items in the Technology dimension was .9382. Table 
3.5 shows how this value changes upon the removal of each item.   
Item Removed 1 2 3 4 5 6 7 8 
M. Reliability .9328 .9325 .9332 .9323 .9352 .9351 .9349 .9350 
Item Removed 9 10 11 12 13 14 15 16 
M. Reliability .9346 .9344 .9351 .9350 .9363 .9354 .9360 .9351 
Table 3.5. Marginal reliability coefficient of the test with one item removed.  
From the table, the removal of one item barely affects the marginal reliability of the 16-
item test. The goal I set for myself is to remove items such that the marginal reliability does not 
fall below .90.   
Appendix C-Figures C.41 to C.56 show the item information curves for the 16 
Technology items under the unidimensional GPCM model. The peak of the curves and the area 
under each graph demonstrate the information they contribute to the Technology dimension. 
From the information curves, items from the Engineering basic interest scale contain the highest 
information among the Technology items (about twice as much area under curve compared to 
other items). Items from the Mathematical and Computer Science basic interests were least 




pick the only best performing items from the other 3 scales. I ended up with an 8-item scale 
using items 1,2,3,4 (Engineering), 7 (Physical Science), 9 & 10 (Information Technology), and 
16 (Math/Computer Science), which would have content coverage representing each basic 
interest and an acceptable marginal reliability of .904. The change in test information from the 
removal of 8 items is demonstrated in the curve below (Figure 3.5). The ratio of the total area 
under the curves (using the areainfo() command in mirt) shows a relative efficiency of 62.42%. 
 
Figure 3.5. Test Information of the Technology Scale (8-items-smaller curve) versus the original 
16-items (larger curve). Y-Axis: Test Information. X-Axis: Technology Latent Trait. 
 
Technology Dimension – Basic Interest Scales Preserved 
Table 3.6. shows the marginal reliability coefficient for each Basic Interest scale within 






Marginal Reliability Coefficient for Specific Scales 
En All Items -1st -2nd -3rd -4th 
.8902 .8713 .8673 .8698 .8677 
PS All Items -1st -2nd -3rd -4th 
.8814 .8588 .8605 .8533 .8571 
IT All Items -1st -2nd -3rd -4th 
.8883 .8603 .8660 .8666 .8704 
MCS All Items -1st -2nd -3rd -4th 
.8758 .8505 .8518 .8517 .8547 
Table 3.6 Marginal reliability coefficient for basic interest scales without certain items 
Note: En: Engineering, PS: Physical Science, IT: Information Technology, MCS: Math and 
Computer Science 
 
From the table, the item having the lowest impact on reliability when dropped was: 
EN1 - Design a structure that can withstand heavy wind 
PS2 - Analyze a mineral sample found on Mars 
IT4 - Diagnose and resolve computer hardware or software problems 
MCS4 - Develop a statistical model to explain a phenomenon 
A test with these items removed has a marginal reliability of .9201. Appendix D- Figures 
D.41 to D.56 show how the Basic Interest Scale information curves change with the removal of 
each item. Most of the graphs showed a clear candidate for removal based on how little the 
information curve area decreased. From the information curves, the item having the lowest 
impact on Basic Interest Scale information when dropped was: 
EN4 - Improve the human-machine interface of an operation system 
PS4 - Study the causes for earthquakes and tsunamis 
IT1 - Test and compare different software 




A test with these items removed has a marginal reliability of .9207. In this case, all four 
items differed from what the marginal reliability results suggested. I attempt to explain this 
difference in the discussion section, but briefly, I believe it the difference lies in the non-normal 
distribution of each basic interest within the population. Since in both cases the marginal 
reliability of the final scale was at a high of .92, test information was prioritized as the primary 
criterion for item selection. Thus, it is suggested that EN4, PS4, IT1, and MCS1 be removed in 
the shortened Technology scale. The relative efficiency of the 12-item test information curve 
versus the 16-item test information curve is 75.96%. 
 
Comparing Short Form 1 (Subscales Merged) with Short Form 2 (Subscales Preserved) 
 Short Form 1 is 8 items long while Short Form 2 is 12 items of the original 16-item 
Technology Scale. The difference in relative efficiency between the two short forms is 13.5%. 
The per-item relative efficiency is 7.80% for the 8-item version and 6.33% for the 12-item 
version. If researchers plan to use the basic interest dimensions of Engineering, Physical Science, 
Information Technology and Math, they would opt for the 12 item short form, otherwise the 8-
item test should be enough to measure Technology with a better ratio of information to test 
length, pending separate validation studies.  
 
3.4. RESULTS OF PEOPLE DIMENSION ANALYSIS 
People Dimension – Basic Interest Scales Merged 
The marginal reliability coefficient for the 20 items in the People dimension was .9361. 





Item Removed 1 2 3 4 5 6 7 8 9 10 
M. Reliability .9315 .9298 .9298 .9314 .9337 .9327 .9327 .9328 .9335 .9339 
Item Removed 11 12 13 14 15 16 17 18 19 20 
M. Reliability .9337 .9331 .9339 .9338 .9337 .9335 .9341 .9341 .9341 .9341 
Table 3.7. Marginal reliability coefficient of the test with one item removed.  
From the table, the removal of one item barely affects the marginal reliability of the 20-
item test. Appendix C- Figures C.57 to C.76 shows the item information curves for the 20 People 
items under the unidimensional GPCM model. The peak of the curves and the area under each 
graph demonstrate the information they contribute to the People dimension. From the 
information curves, items from the Social Science. scale contain the highest information to the 
People dimension, with item 2 having the highest maxima, about 2x higher than other items. 
Items from the Teaching Scale also showed relatively high maxima compared to the other scales. 
Items from the religious activities scale show the lowest information, with item 19 having the 
least information relevant to the people dimension. I propose using items 
1,2,3,4,7,8,11,12,14,15,17,20– where all Social Science items are used for high information and 
two best performing items from each other scale are selected for content coverage. The marginal 
reliability of this shortened 12-item scale is .9102. The change in test information from the 
removal of 8 items is demonstrated in the curve below. The relative efficiency of the 12-item test 





Figure 3.6 Test Information of the People Scale (12-items-smaller curve) versus the original 20-
items (larger curve). Y-Axis: Test Information. X-Axis: People Latent Trait. 
 
People Dimension – Basic Interest Scales Preserved 
Table 3.8. shows the marginal reliability coefficient for each Basic Interest scale within 
the People Dimension.  
Marginal Reliability Coefficient for Specific Scales 
SSc All Items -1st -2nd -3rd -4th 
.8970 .8789 .8642 .8702 .8774 
Hu All Items -1st -2nd -3rd -4th 
.8836 .8616 .8582 .8461 .8587 
T/E All Items -1st -2nd -3rd -4th 
.8663 .8333 .8401 .8376 .8365 
SSe All Items -1st -2nd -3rd -4th 
.8573 .8328 .8330 .8149 .8202 
Rel All Items -1st -2nd -3rd -4th 
.8502 .8202 .8302 .8330 .8267 
Table 3.8 Marginal reliability coefficient for basic interest scales without certain items 






From the table, the item having the lowest impact on reliability when dropped was: 
SSc1 - Study cultural differences between groups 
Hu1 - Study the history of an ancient society 
T/E2 - Explain a topic to someone with no prior knowledge of the subject 
SSe2 - Help someone overcome an obstacle in personal life 
Rel3 - Teach religious beliefs and rituals 
A test with these items removed has a marginal reliability of .9202. Appendix D- Figures D.57 to 
D.76 shows how the Basic Interest Scale information curves change with the removal of each 
item. Most of the graphs showed a clear candidate for removal based on how little the 
information curve area decreased. From the information curves, the item having the lowest 
impact on Basic Interest Scale information when dropped was: 
SSc1 - Study cultural differences between groups 
Hu2 - Study various branches of philosophy 
T/E2 - Explain a topic to someone with no prior knowledge of the subject 
SSe1 – Volunteer at a community service center 
Rel4 – Work with a religious youth group 
A test with these items removed has a marginal reliability of .9189. Both the marginal 
reliability analysis and information curves pointed to similar items to be removed, with exception 
to the Humanities, Social Service, and Religion items. The reason for this difference could be 
because marginal reliability assumes a normal distribution of interest, while test and item 
information curves reflect the item’s value across a broad range of abilities. This is further 
explored in the discussion section. Test information was prioritized as the primary criterion for 




shortened People scale. The relative efficiency of the 15-item test information curve versus the 
20-item test information curve is 76.78%. 
 
Comparing Short Form 1 (Subscales Merged) with Short Form 2 (Subscales Preserved) 
 Short Form 1 is 12 items long while Short Form 2 is 15 items of the original 20-item 
Technology Scale. The difference in relative efficiency of the two short forms versus the original 
test is 9.49%, which is a small difference of information for dropping 3 items. Since the 12-item 
version has better per-item relative efficiency (5.61% vs 5.12%), it would benefit researchers to 
try to use the 12-item short form after proper validation unless their specific intent is to measure 
the basic interests such as Social Science, Humanities, Social Services, and Religious Activities. 
 
3.5. RESULTS OF ORGANIZATION DIMENSION ANALYSIS 
Organization Dimension – Basic Interest Scales Merged 
The marginal reliability coefficient for the 20 items in the Organization dimension was 
.9483. Table 3.9 shows the marginal reliability with the removal of each item.  
Item 1 2 3 4 5 6 7 8 9 10 
MR .9453 .9460 .9455 .9458 .9464 .9465 .9463 .9464 .9447 .9442 
Item 11 12 13 14 15 16 17 18 19 20 
MR .9444 .9448 .9459 .9461 .9456 .9450 .9468 .9465 .9463 .9466 
Table 3.9. Marginal reliability coefficient for basic interest scales without certain items.  
Note. MR: marginal reliability 
 
From the table, the removal of one item barely affects the marginal reliability of the 12-item test. 
Appendix C- Figures C.77 to C.96 show the item information curves for the 20 Organization 
items under the unidimensional GPCM model From the information curves, items from the 




provided the highest maxima for information. Items from the finance scale showed the lowest 
information, with item 17 having the lowest maxima. To shorten to a unidimensional scale, I 
propose using items 1, 3. 5, 7. 9, 10, 11, 12, 13, 16, 18, 19 – where all accounting items are used 
for high information and two best performing items from each other scale are selected for 
content coverage. The marginal reliability of this shortened 12-item scale is .9134. The change in 
test information from the removal of 8 items is demonstrated in the curve below (Figure 3.7). 
The relative efficiency of the 12-item test information curve versus the 20-item test information 
curve is 67.08%. 
 
Figure 3.7 Test Information of the Organization Scale (12-items-smaller curve) versus the 





Organization Dimension – Basic Interest Scales Preserved 
Table 3.10. shows the marginal reliability coefficient for each Basic Interest scale within 
the Organization Dimension.  
Marginal Reliability Coefficient for Specific Scales 
HR All Items -1st -2nd -3rd -4th 
.8906 .8681 .8653 .8573 .8692 
PSe All Items -1st -2nd -3rd -4th 
.8919 .8707 .8716 .8610 .8658 
Acc All Items -1st -2nd -3rd -4th 
.8908 .8677 .8645 .8682 .8727 
OW All Items -1st -2nd -3rd -4th 
.8893 .8596 .8590 .8646 .8647 
Fin All Items -1st -2nd -3rd -4th 
.8868 .8631 .8717 .8672 .8712 
Table 3.10 Marginal reliability coefficient for basic interest scales without certain items 
Note: HR: Human Resource, PSe: Personal Services, Acc: Accounting, OW: Office Work, Fin: 
Finance 
 
From the table, the item having the lowest impact on reliability when dropped was: 
HR4 - Conduct surveys of employee satisfaction 
PSe2 - Greet guests and answer questions at an information desk 
Acc4 - Calculate tax deductions for a business  
OW4 - Keep track of customer requests 
Fin2 - Analyze the financial information of a company 
A test with these items removed has a marginal reliability of .9324. Appendix D- Figures D.77 to 
D.96 show how the Basic Interest Scale information curves change with the removal of each 
item. Most of the graphs showed a clear candidate for removal based on how little the 
information curve area decreased. From the information curves, the item having the lowest 
impact on Basic Interest Scale information when dropped was: 




HR4 - Conduct surveys of employee satisfaction 
PSe2 - Greet guests and answer questions at an information desk 
Acc4 - Calculate tax deductions for a business  
OW4 - Keep track of customer requests 
Fin1 - Make investment decisions based on financial data 
A test with these items removed has a marginal reliability of .9329. Both the marginal reliability 
analysis and information curves pointed to similar items to be removed, with the only exception 
being the Finance item. Test information was prioritized as the primary criterion for item 
selection. Thus, it is suggested that HR4, PSe2, Acc4, OW4, and Fin1 be removed in the 
shortened Organization scale. The relative efficiency of the 15-item test information curve versus 
the 20-item test information curve is 75.40%. 
 
Comparing Short Form 1 (Subscales Merged) with Short Form 2 (Subscales Preserved) 
 Short Form 1 is 12 items long while Short Form 2 is 15 items of the original 20-item 
Organization Scale. The difference in relative efficiency of the two short forms versus the 
original test is 8.32%, which is a small difference of information for dropping 3 items. Since the 
shorter 12-item version has better per-item relative efficiency (5.59% vs. 5.03%) researchers can 
save space and have a higher ratio of information to test length by using the 12-item short form 
after proper validation, unless their specific intent is to measure the basic interests such as 





3.6. RESULTS OF INFLUENCE DIMENSION ANALYSIS 
Influence Dimension – Basic Interest Scales Merged 
The marginal reliability coefficient for the 32 items in the Influence dimension was 
.9669. Table 3.11 shows the marginal reliability with the removal of each item.  
Item 
Removed 
1 2 3 4 5 6 7 8 
MR .9656 .9658 .9656 .9655 .9657 .9658 .9657 .9657 
Item 
Removed 
9 10 11 12 13 14 15 16 
MR .9659 .9662 .9659 .9661 .9657 .9658 .9657 .9657 
Item 
Removed 
17 18 19 20 21 22 23 24 
MR .9661 .9659 .9660 .9661 .9661 .9660 .9660 .9660 
Item 
Removed 
25 26 27 28 29 30 31 32 
MR .9662 .9660 .9661 .9661 .9662 .9663 .9663 .9662 
Table 3.11 Marginal reliability coefficient for basic interest scales without certain items.  
Note. MR: marginal reliability 
 
From the table, the removal of one item barely affects the marginal reliability of the 32-item test. 
Appendix C- Figures C.97 to C.128 show the item information curves for the 32 Influence items 
under the unidimensional GPCM model. From the information curves, the 
Management/Administration subscale contributed the most information to the Influence 
dimension, with item 4 contributing roughly twice as much as other items. The other scales were 
relatively even in information provided. The Law scale provided the least information overall. 
To shorten to a unidimensional scale, I would take the two best items from each subscale, 
specifically items  3,4,5,7,9,11,13,16,18,20,22,24,26,28,29,32. The marginal reliability of this 
shortened 16-item scale is .9401. The test information curve below (Figure 3.8) shows that 
dropping 16 items does indeed lead to a marked loss of information even if reliability does not 




mirt) shows a relative efficiency of 53.23%. Validity tests need to be performed by future 
researchers to evaluate if the shortened scale maintains an acceptable level of predictive validity.  
 
Figure 3.8 Test Information of the Influence Scale (16-items-smaller curve) versus the original 
32-items (larger curve). Y-Axis: Test Information. X-Axis: Influence Latent Trait. 
 
Influence Dimension – Basic Interest Scales Preserved 
Table 3.12. shows the marginal reliability coefficient for each Basic Interest scale within 




Marginal Reliability Coefficient for Specific Scales 
Mgt All Items -1st -2nd -3rd -4th 
.8879 .8614 .8643 .8646 .8671 
Bus All Items -1st -2nd -3rd -4th 
.8904 .8708 .8662 .8602 .8686 
Mkt All Items -1st -2nd -3rd -4th 
.8884 .8652 .8677 .8558 .8650 
PA All Items -1st -2nd -3rd -4th 
.8951 .8749 .8728 .8734 .8751 
PSp All Items -1st -2nd -3rd -4th 
.8605 .8316 .8351 .8433 .8461 
Sal All Items -1st -2nd -3rd -4th 
.9001 .8765 .8798 .8725 .8837 
Pol All Items -1st -2nd -3rd -4th 
.8012 .7817 .7860 .7621 .7798 
Law All Items -1st -2nd -3rd -4th 
.8886 .8657 .8676 .8668 .8667 
Table 3.12 Marginal reliability coefficient for basic interest scales without certain items. 
Note. Mgt: Management, Bus: Business Initiatives, Mkt: Marketing/Advertising, PA: 
Professional Advising, PSp: Public Speaking, Sal: Sales, Pol: Politics, Law: Law. 
 
From the table, the item having the lowest impact on reliability when dropped was: 
Mgt4 – Serve as the president of a professional association 
Bus1 – Negotiate a business deal 
Mkt2 – Market a company on social media platforms 
PA4 – Instruct clients in effective communication techniques 
PSp4 – Make a public speech to raise awareness of community issues 
Sal4 – Learn tactics to be effective at sales 
Pol1 – Run for political office 
Law2 – Present logical arguments in a courtroom 
A test with these items removed has a marginal reliability of .9568. Appendix D- Figures D.97 to 




item. Most of the graphs showed a clear candidate for removal based on how little the 
information curve area decreased. From the information curves, the item having the lowest 
impact on Basic Interest Scale information when dropped was: 
Mgt1 – Manage a medium-sized organization 
Bus1 – Negotiate a business deal 
Mkt4 – Distribute promotional materials to advertise an event 
PA4 – Instruct clients in effective communication techniques 
PSp1 – Present your ideas at a conference 
Sal1 – Persuade customers to try a new product 
Pol3 – Lead a committee to make policy decisions 
Law1 – Defend a client against a legal charge 
A test with these items removed has a marginal reliability of .9571. Unfortunately, the Influence 
dimension was the dimension where there was a large discrepancy between the items suggested 
to be removed based on marginal reliability versus the information curves. Only Bus1 (negotiate 
a business deal) and PA4 (Instruct clients in effective communication techniques) were 
identically identified as the item to be removed. I attempt to explain the difference in the 
discussion section, but briefly, I believe it has to do with the distribution of population interest 
levels for those particular basic interests not being normally distributed. However in item 
selection, since the marginal reliability remained above the satisfactory threshold of .90, I would 
choose the items based on their effect on the information curve when removed. The change in 
information when Mgt1, Bus1, Mkt4, PA4, PSp1, Sal1, Pol3, and Law1 were removed is 




on their marginal reliability. The relative efficiency of the 24-item test information curve versus 
the 32-item test information curve is 75.72%. 
  
Figure 3.9 Test Information of the Influence Scale (24-items-smaller curve) versus the original 
32-items (larger curve). Y-Axis: Test Information. X-Axis: Influence Latent Trait. 
 
Comparing Short Form 1 (Subscales Merged) with Short Form 2 (Subscales Preserved) 
 Due to the large number of items in the base version of the Influence scale, it was 
possible to remove more items while maintaining a high level of marginal reliability. However, it 
comes as a cost, as the 16-item short form keeps only about 53% the test information of the 
original. This does not mean that the construct of Influence is undefined because the information 
lost could be contributing to the basic interest subdimensions which the shortened test no longer 
measures. Confirmatory factor analysis from a separate validation study would be the best way 




The more conservative short form of the Influence scale that preserves the basic interest 
subdimensions only cuts 8 items, and thus holds a high relative efficiency of 75.7%. However, 
24 items is still quite long for a short form, and may not be to the researchers’ desired test length. 
Researchers may consider the 16-item version when test length is constrained as it has better per-
item relative efficiency (3.33% per item versus 3.16% per item).  
 
3.7. RESULTS OF NATURE DIMENSION ANALYSIS 
Nature Dimension – Basic Interest Scales Merged 
The marginal reliability coefficient for the 12 items in the Nature dimension was .9268. Table 
3.13 shows the marginal reliability with the removal of each item.  
Item Removed 1 2 3 4 5 6 
M. Reliability .9202 .9154 .9167 .9180 .9219 .9206 
Item Removed 7 8 9 10 11 12 
M. Reliability .9197 .9200 .9242 .9244 .9243 .9244 
Table 3.13 Marginal reliability coefficient for basic interest scales without certain items 
From the table, the removal of one item barely affects the marginal reliability of the 12-item test. 
The goal I set for myself is to remove items such that the marginal reliability does not fall below 
.90.   
From the information curves in Appendix C- Figures C.129 to C.140, items from both the 
Agriculture and Nature/Outdoors scale contribute the highest information to the Nature 
dimension, with items 2,3,4,7 & 8 providing high maxima for information. Items from the 
Animal Service scale showed the lowest information, with item 10 & 12 having the lowest 
maxima. To shorten to a unidimensional scale, I propose using items 2,3,4,6,7,8,9,11 – where the 
three best performing items from the Nature and Agriculture scales are selected and the best 2 




shortened 8-item scale is .9076. The information curve below (Figure 3.10) shows that the 
decrease in test information is small from the removal of 4 items. The ratio of the total area 
under the curves (using the areainfo() command in mirt) shows a relative efficiency of 76.57%. 
 
 
Figure 3.10 Test Information of the Nature Scale (8-items-smaller curve) versus the original 12-
items (larger curve). Y-Axis: Test Information. X-Axis: Nature Latent Trait. 
 
Nature Dimension – Basic Interest Scales Preserved 
Table 3.14. shows the marginal reliability coefficient for each Basic Interest scale within 








Marginal Reliability Coefficient for Specific Scales 
Ag All Items -LS1 -LS2 -LS3 -LS4 
.8862 .8673 .8595 .8549 .8616 
Nat All Items -MS1 -MS2 -MS3 -MS4 
.8682 .8472 .8384 .8256 .8386 
AS All Items -HC1 -HC2 -HC3 -HC4 
.8575 .8268 .8244 .8314 .8318 
Table 3.14 Marginal reliability coefficient for basic interest scales without certain items. Note. 
Ag: Agriculture, Nat: Nature/Outdoors, AS: Animal Service 
 
From the table, the item having the lowest impact on reliability when dropped was: 
Ag1 – Farm and harvest crops 
Nat1 – Water and fertilize garden plants 
AS4 – Find stray animals and take them to a shelter 
A test with these items removed has a marginal reliability of .9112. Appendix D- Figures D.129 
to D.140 shows how the Basic Interest Scale information curves change with the removal of each 
item. Most of the graphs showed a clear candidate for removal based on how little the 
information curve area decreased. From the graphs, the least informative items from each 
subscale were:  
Ag1 – Farm and harvest crops 
Nat1 – Water and fertilize garden plants 
AS4 – Find stray animals and take them to a shelter 
The conclusions drawn from both the marginal reliability and the information curves point to the 
same items to be removed. Thus, a shortened Nature scale which still retains the Agriculture, 
Nature, and Animal Service dimensions should consider the removal of Ag1, Nat1, and AS4. 




information lost from the removal of these items. The relative efficiency of the 9-item test 
information curve versus the 12-item test information curve is 80.22%. 
 
Figure 3.11 Test Information of the Nature Scale (9-items-smaller curve) versus the original 12-
items (larger curve). Y-Axis: Test Information. X-Axis: Nature Latent Trait. 
 
Comparing Short Form 1 (Subscales Merged) with Short Form 2 (Subscales Preserved) 
 Short Form 1 is 8 items long while Short Form 2 is 9 items of the original 12-item 
Organization Scale. The difference in relative efficiency of the two short forms versus the 
original test is 3.65%, which is a small difference of information for a one-item difference. The 
Nature dimension is a special case where the number of basic interest subscales is so low and the 
total number of items is only 12, that researchers may opt to use the 9-item short form even if 




item difference between the short forms. Nevertheless, the per-item relative efficiency is better 
for the 8-item version (9.57% per item) than the 9-item version (8.91% per item). 
 
3.8. RESULTS OF THINGS DIMENSION ANALYSIS 
Things Dimension – Basic Interest Scales Merged 
The marginal reliability coefficient for the 24 items in the Things dimension was .9458. 
Table 3.15 shows the marginal reliability with the removal of each item.  
Item 
Removed 
1 2 3 4 5 6 7 8 
MR .9430 .9425 .9424 .9424 .9442 .9439 .9438 .9434 
Item 
Removed 
9 10 11 12 13 14 15 16 
MR .9430 .9430 .9436 .9431 .9439 .9437 .9432 .9438 
Item 
Removed 
17 18 19 20 21 22 23 24 
MR .9440 .9442 .9443 .9442 .9446 .9446 .9446 .9446 
Table 3.15 Marginal reliability coefficient for basic interest scales without certain items. Note. 
MR: Marginal Reliability 
 
From the information curves in Appendix C- Figure C.141 to C.164, items from the 
Mechanics/Electronics scale contribute the highest information to the organization dimension, 
with item 3 provided the highest maxima for information, about 4x more than most other scales. 
Items from the Protective Service scale showed the lowest information, with item 22 having the 
lowest maxima. To shorten to a unidimensional scale, I propose using items 
1,2,3,4,7,8,10,12,14,15,19,20,21,23 – where all Mechanics items are used for high information 
and two best performing items from each other scale are selected for content coverage. Figure 
3.12 below shows the test information of this 14 item scale versus the original 24 item scale. The 
marginal reliability of this shortened 14-item scale is .9189. The ratio of the total area under the 





 Figure 3.12. Test Information of the Things Scale (14-items-smaller curve) versus the 





Things Dimension – Basic Interest Scales Preserved 
Table 3.16. shows the marginal reliability coefficient for each Basic Interest scale within 
the Things Dimension.  
Marginal Reliability Coefficient for Specific Scales 
M/E All Items -1st -2nd -3rd -4th 
.8290 .7975 .8106 .8105 .7992 
Tran All Items -1st -2nd -3rd -4th 
.8390 .8086 .8004 .8082 .8124 
Con All Items -1st -2nd -3rd -4th 
.8886 .8659 .8630 .8672 .8666 
PL All Items -1st -2nd -3rd -4th 
.8272 .8023 .8069 .8055 .7947 
Ath All Items -1st -2nd -3rd -4th 
.8789 .8564 .8519 .8509 .8543 
Prot All Items -1st -2nd -3rd -4th 
.8679 .8446 .8373 .8413 .8449 
Table 3.16 Marginal reliability coefficient for basic interest scales without certain items. Note. 
M/E: Mechanics/Electronics, Tran: Transportation/Machine Operation, Con: 
Construction/Woodwork, PL: Physical/Manual Labor, Ath: Athletics, Prot: Protective Service. 
 
From the table, the item having the lowest impact on reliability when dropped was: 
M/E2 – Perform aircraft maintenance 
Tran4 – Operate a crane to move freight and cargo 
Con3 – Sand and refinish a piece of furniture 
PL2 – Load and unload cargo 
Ath1 – Play a team or individual sport 
Prot4 - Investigate reports of organized crime 
A test with these items removed has a marginal reliability of .9298. Appendix D- Figures D.141 
to D.164 shows how the Basic Interest Scale information curves change with the removal of each 




information curve area decreased. From the information curves, the item having the lowest 
impact on Basic Interest Scale information when dropped was: 
M/E1 – Repair car engines 
Tran3 – Operate a train 
Con3 – Sand and refinish a piece of furniture 
PL4 – Pack and move products in a warehouse 
Ath4 – Coach practice sessions for a sports team 
Prot2 - Conduct surveillance of suspects 
A test with these items removed has a marginal reliability of .9313. 
Unfortunately, the Things dimension was the dimension where there was the largest discrepancy 
between the items suggested to be removed based on marginal reliability versus the information 
curves. Only Con3 (Sand and refinish a piece of furniture) was a common item flagged by both 
analyses. The information curve below (Figure 3.13) shows the change in test information upon 
removal of the items identified by the information curve analyses. The relative efficiency of the 





Figure 3.13. Test Information of the Things Scale (18-items-smaller curve) versus the original 
24-items (larger curve). Y-Axis: Test Information. X-Axis: Things Latent Trait. 
 
Comparing Short Form 1 (Subscales Merged) with Short Form 2 (Subscales Preserved) 
 Due to the large number of items in the base version of the Things scale, it was possible 
to remove more items while maintaining a high level of marginal reliability. The 14-item short 
form keeps only about 69% the test information of the original and the price for test shortening is 
that it can only measure the broader Things dimension but not the subsidiary basic interests. The 
second method of test shortening points towards an 18-item short form that can still measure the 
basic interests of Mechanics, Transport, Construction, Physical Labor, Athletics, and Protective 
Services, and retains about 78% of the original scale’s total information value, an improvement 
of 9% from the 14-item scale. Researchers need to consider their requirements of how long they 




selecting short forms. The 14-item short form has better per-item relative efficiency (4.93% per 
item) than the 18-item version (4.33% per item).   
 
3.9. DISCUSSION OF STUDY 2 
 
I have demonstrated the use of both the unidimensional generalized partial credit model 
and a generalized partial credit model to break down the item characteristics of the CABIN 
interest measure.  Both applications of item response theory show that researchers can better 
understand nuanced differences in item performance within specific basic interest subscales 
versus within the overarching interest dimension. This makes item response theory a great tool 
for shortening tests to match one’s test-shortening philosophy and target precision of the 
shortened instrument.   
 The outcome of Study 2 is two potential short forms for each of the major SETPOINT 
scales. One version of the short form can measure the 8 SETPOINT dimensions as well as the 41 
subsidiary basic interests, while the second, even shorter version should only be used to assess 
the 8 SETPOINT dimensions and not the facets. These two short forms are presented in 
Appendix A. These two short forms can coexist because they measure the same construct of 
vocational interests at different levels of specificity. To parallel this, Soto and John (2017) 
created and validated a 30-item and 15-item version of the Big Five Inventory-2, with the former 
being able to assess facet traits in reasonably large samples while the latter is meant for only 
broad personality assessment. The best measure to use would be the one that matches the 






Reconciling differences between items flagged by marginal reliability and test information 
curves 
 Test information curves and item information curves demonstrate the information 
provided by the test or item at a broad range of participant abilities. With information curves, the 
location of the maxima and the shape of the distribution indicate how useful the test or item will 
be at diagnosing a sample of the population with a specific interest level. For instance, when 
there are two items with the same maximum information values and overall shape, except item 
1’s maxima is located at a high interest level, while item 2’s maxima is located at an average 
interest level, the two items will be differentially informative based on context. If the target 
population approaches that of a normal distribution, the latter item will be more informative.  
 Where test information curves describe tests’ effectiveness at across a spectrum of 
ability, marginal reliability has an ingrained assumption that the distribution of interest is 
standard normally distributed. The accuracy of the marginal reliability analysis can thus deviate 
if basic interests, such as interest in Physical and Manual labor, are skewed away from a normal 
distribution. This can be possible because as society becomes more affluent, there is a greater 
reliance on foreign workers to perform the more menial and laborious jobs like construction 
because the general interest in these activities are low.   
 With the nature of these two item analytic methods in mind, test developers should have 
an idea of how the distribution of interest is like in their population before selecting items 
flagged by either method. Generally, it may be more conservative to rely on test information 
curves as the difference in area between the information curve with and without the item in 





Necessary steps to take before the shortened measure is usable 
 One major limitation of Study 2 is that it lacks crucial validity information to ensure that 
the shortened measures have predictive validity over the interests to be measured. This means 
that the shortened interest measures I proposed should not be used without first verifying their 
construct validity. The predictive accuracy of the proposed shortened scales needs to be tested 
via a short validation study. This is beyond the scope of this dissertation, which was mainly to 
demonstrate the application of Item Response Theory techniques to interest items to better 
understand their variable information contributions to the overall construct. Admittedly, the 
limited access to predictive outcomes in the original dataset for the CABIN and my insufficient 
resources to conduct a full-blown online study did contribute to the more exploratory direction of 






CHAPTER 4: GENERAL DISCUSSION 
 Creating short forms of existing tests in non-cognitive fields such as personality and 
vocational interests is always a challenge. Researchers constantly operate under the pressure to 
use short measures to maintain the attention span of their subjects while assessing as many 
variables as possible in multivariate studies. At the same time, cutting too many items to make 
very short measures of personality can lead to substantial increases in both Type 1 and Type 2 
error rates (Credé, Harms, Niehorster & Gaye-Valentine, 2011). Creating too many short forms 
also makes comparisons between studies more difficult, especially with regard to equating test 
scores (Stanton, Sinar, Balzer, & Smith, 2002).   
 Deciding on which short form to use involves a complex cost-benefit analysis by the 
researchers in charge. I assert that Item Response Theory (IRT) can help the researchers make a 
more informed decision by providing a clear picture of the consequences on test reliability and 
test information from the base dataset even before the validation study is conducted. I am not 
alone in this belief, as many researchers believe IRT is invaluable at providing a unique, detailed 
summary of the nature of test constructs that are invaluable to creating short forms (Carmona-
Perera et al., 2015; Clark & Stanton, 2019) 
Overall, this dissertation makes a significant contribution to the literature on the potential 
role of IRT in vocational interest test creation by psychometrically evaluating one prominent 
measure of interests and one up-and-coming measure of interests. My results highlighted the 
well-constructed items in these measures, and the items that are less effective in informing 
researchers about the participants’ latent interest trait score. One major benefit would be the 
potential to end up with shortened measures of the O*NET Interest Profiler and the CABIN, 




two studies in this dissertation can also be used to create item pools for dynamic tests such as in 
Computer Adaptive Testing, where subsequent items on a test are selected based on the 
participants’ estimated interest levels from their answers to previous questions. Another major 
benefit of this research is the discovery that the way instructions are phrased and questions are 
asked in vocational interest tests could be priming respondents to similar thought processes. The 
use of IRT in Study 1B showed that for the O*NET Interest Profiler, people generally think of 
whether they like something first before debating if they either dislike or are uncertain about 
their affect toward the item. Future studies could manipulate the phrasing of the test instructions 
to see if this way of thinking is due to test construction or simply inherent in how people judge 
targets of interest. Hopefully, this dissertation can be a stepping stone for future research on item 
construction and test validation, and help item response theory become a more widely accepted 
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APPENDIX A: FULL & SHORTENED INTEREST MEASURES 
A1: FULL 60-ITEM O*NET INTEREST PROFILER 
Rounds, J., Su, R., Lewis, P., & Rivkin, D. (2010). O*NET interest profiler short form 
psychometric characteristics: Summary and supporting evidence. Department of Labor O*NET 
Resource Center. 
The following are 60 questions about work activities that some people do on their jobs. Read 
each question carefully and decide how you would feel about doing each type of work:  
Try NOT to think about: 
If you have enough education or training to do the work; or How much money you would 
make doing the work. Just think about if you would like or dislike doing the work. Please take 
your time answering the questions. There is no need to rush! You are learning about your 









A2: FULL & PROPOSED SHORT CABIN – SETPOINT & BASIC INTERESTS 
Instruction: The following questionnaire contains a list of activities. Please indicate the extent 
to which you would like or dislike doing each activity. Respond ONLY based on how you feel 
about engaging in the activity. Do NOT think about whether you have the skills to do the activity 










Like a great 
deal 
1 2 3 4 5 
 
HEALTH SCIENCE 
1. Life Science 
Map human gene structure 
Study the physiological structure of animals 
[x] Investigate the genetic sequence of organisms 
Research newly discovered bacteria with laboratory experiments 
 
2. Medical Science 
[x] Examine how viruses infects the human body 
Investigate the cause of a chronic health problem 
Research the side effects of a medicine 
Investigate prevention methods for diseases 
 
3. Health Care Service 
Treat patients for acute illnesses or injuries 
[x] Care for patients in critical condition 
Monitor patient reactions to medicines 




Direct a television show 
Write a movie screenplay 
Host a radio program 
[x] Develop a podcast series 
 
2. Applied Arts and Design 
[x] Create a piece of artistic and functional furniture 
Create the set for a movie or stage play 
Design the layout and lighting of an exhibition 






[x] Play a musical instrument 
Compose an original piece of music 
Play in a band 
Arrange background music for a show 
 
4. Visual Arts 
Sketch a picture 
Paint a landscape 
Draw illustrations for a book 
[x] Create a unique piece of artwork 
 
5. Performing Arts 
Perform on stage for a group of people 
Act in a play 
Act out an emotional movie scene 
[x] Perform comedy to entertain an audience 
 
6. Writing 
Write a novel 
Write short stories 
[x] Compose a poem 
Study creative writing 
 
7. Culinary Art 
Select ingredients to prepare food 
Create the recipe for a new dish 
Create a new cooking technique to enhance flavor 




Design a structure that can withstand heavy wind 
Develop lighter and stronger materials for new products 
Redesign a production line to improve its efficiency 
[x] Improve the human-machine interface of an operation system 
 
2. Physical Science 
Study the formation and evolution of galaxies 
Analyze a mineral sample found on Mars 
Investigate the molecular structure of an unknown substance 
[x] Study the causes for earthquakes and tsunamis 
 
3. Information Technology 




Create a new computer database 
Monitor the daily performance of computer systems 
Diagnose and resolve computer hardware or software problems 
 
4. Mathematical and Computer Science 
[x] Solve mathematical problems 
Learn about a new theory in geometry 
Use mathematical equations to solve practical problems 
Develop a statistical model to explain a phenomenon 
 
PEOPLE 
1. Social Science 
[x] Study cultural differences between groups 
Investigate how poverty influences educational attainment 
Study the effects of public policy on violence reduction 
Research why people have stereotypes and prejudice 
 
2. Humanities 
Study the history of an ancient society 
[x] Study various branches of philosophy 
Compare the modern history of different countries 
Document the traditions of a remote community 
 
3. Teaching/Education 
Teach students a new set of skills 
[x] Explain a topic to someone with no prior knowledge of the subject 
Teach a beginner how to perform a task 
Teach visitors on educational field trips 
 
4. Social Service 
[x] Volunteer at a community service center 
Help someone overcome an obstacle in personal life 
Provide aid to students from underprivileged backgrounds 
Assist people with disabilities in finding employment 
 
5. Religious Activities 
Provide spiritual guidance for others 
Explain a religious text to people 
Teach religious beliefs and rituals 
[x] Work with a religious youth group   
ORGANIZATION 
1. Human Resource 
Hire employees and process hiring-related paperwork 




Explain company policies and benefits to employees 
[x] Conduct surveys of employee satisfaction 
 
2. Personal Service 
Arrange travel plans and accommodations for clients 
[x] Greet guests and answer questions at an information desk 
Help clients plan for their special occasions 
Organize recreational activities for clients 
 
3. Accounting 
Prepare employee payroll 
Monitor account balance and prepare monthly statements 
Keep accounting records for a company 
[x] Calculate tax deductions for a business 
 
4. Office Work 
Enter personnel records into a computer program 
Catalog files in an office 
Print and disseminate documents to be used at a conference 
[x] Keep track of customer reports 
 
5. Finance 
[x] Make investment decisions based on financial data 
Analyze the financial information of a company 
Project future expenditures of a business 




[x] Manage a medium-sized organization 
Supervise a large number of workers 
Serve as the chairperson for a corporate board 
Serve as the president of a professional association 
 
2. Business Initiatives 
[x] Negotiate a business deal 
Set up a string of small business enterprises 
Expand a business to incorporate a new line of products 
Beat competitors through strategic business practices 
 
3. Marketing/Advertising 
Lead an advertising campaign 
Market a company on social media platforms 
Coordinate marketing activities to promote a new product 





4. Professional Advising 
Coach others to develop leadership skills 
Coach people to prepare for job interviews 
Advise people in meeting their professional goals 
[x] Instruct clients in effective communication techniques 
 
5. Public Speaking 
[x] Present your ideas at a conference 
Speak as the representative of an organization 
Be the speaker at a fund-raising event for a worthy cause 
Make a public speech to raise awareness of community issues 
 
6. Sales 
[x] Persuade customers to try a new product 
Increase sales for a company during a promotion week 
Sell services to a target group of people 
Learn tactics to be effective at sales 
 
7. Politics 
Run for a political office 
Be the head of the city council 
[x] Lead a committee to make policy decisions 
Assume political leadership responsibilities 
 
8. Law 
[x] Defend a client against a legal charge 
Present logical arguments in a courtroom 
Provide compelling evidence for a trial 




[x] Farm and harvest crops 
Inspect orchards to detect diseases or pests 
Learn about soil and climate requirements of various plants 
Apply principles of soil science to conserve land 
 
2. Nature/Outdoors 
[x] Water and fertilize garden plants 
Survey forest areas and access roads 
Plant trees in a nature preserve 
Work to restore a wildlife habitat 
 




Treat and care for injured animals 
Feed and bathe animals in a zoo 
Exercise animals daily to keep them healthy 




[x] Repair car engines 
Perform aircraft maintenance 
Maintain wind turbine generators 
Install radio communication systems 
 
2. Transportation/Machine Operation 
Drive a bus 
Drive a delivery truck 
[x] Operate a train 
Operate a crane to move freight and cargo 
 
3. Construction/Woodwork 
Build wood wall shelves 
Build kitchen cabinets 
[x] Sand and refinish a piece of furniture 
Build a fence 
 
4. Physical/Manual Labor 
Load and unload aircraft baggage 
Load and unload cargo 
Move building materials on construction sites 
[x] Pack and move products in a warehouse 
 
5. Athletics 
Play a team or individual sport 
Participate in athletic events 
Train for a competitive sport 
[x] Coach practice sessions for a sports team 
 
6. Protective Service 
Arrest suspects of criminal acts 
[x] Conduct surveillance of suspects 
Inspect people and vehicles for illegal goods 
Investigate reports of organized crime 
 
 
Note. Scale names are not presented to respondents when administering the assessment. Items 





A3: PROPOSED SHORT FORM OF CABIN – ONLY SETPOINT PRESERVED 
HEALTH SCIENCE 
Research newly discovered bacteria with laboratory experiments 
Examine how viruses infects the human body 
Investigate the cause of a chronic health problem 
Research the side effects of a medicine 
Investigate prevention methods for diseases 
Formulate treatment plans for patients 
 
CREATIVE EXPRESSION 
Direct a television show 
Write a movie screenplay 
Create the set for a movie or stage play 
Design the layout and lighting of an exhibition 
Compose an original piece of music 
Arrange background music for a show 
Draw illustrations for a book 
Create a unique piece of artwork 
Act in a play 
Act out an emotional movie scene 
Write short stories 
Study creative writing 
Create the recipe for a new dish 
Create a new cooking technique to enhance flavor 
 
TECHNOLOGY 
Design a structure that can withstand heavy wind 
Develop lighter and stronger materials for new products 
Redesign a production line to improve its efficiency 
Improve the human-machine interface of an operation system 
Investigate the molecular structure of an unknown substance 
Test and compare different software 
Create a new computer database 
Develop a statistical model to explain a phenomenon 
 
PEOPLE 
Study cultural differences between groups 
Investigate how poverty influences educational attainment 
Study the effects of public policy on violence reduction 
Research why people have stereotypes and prejudice 
Compare the modern history of different countries 
Document the traditions of a remote community 
Teach a beginner how to perform a task 
Teach visitors on educational field trips 




Provide aid to students from underprivileged backgrounds 
Provide spiritual guidance for others 
Work with a religious youth group 
 
ORGANIZATION 
Hire employees and process hiring-related paperwork 
Explain company policies and benefits to employees 
Arrange travel plans and accommodations for clients 
Help clients plan for their special occasions 
Prepare employee payroll 
Monitor account balance and prepare monthly statements 
Keep accounting records for a company 
Calculate tax deductions for a business 
Enter personnel records into a computer program 
Keep track of customer requests 
Analyze the financial information of a company 
Project future expenditures of a business 
 
INFLUENCE 
Serve as the chairperson for a corporate board 
Serve as the president of a professional association 
Negotiate a business deal 
Expand a business to incorporate a new line of products 
Lead an advertising campaign 
Coordinate marketing activities to promote a new product 
Coach others to develop leadership skills 
Instruct clients in effective communication techniques 
Speak as the representative of an organization 
Make a public speech to raise awareness of community issues 
Increase sales for a company during a promotion week 
Learn tactics to be effective at sales 
Be the head of the city council 
Assume political leadership responsibilities 
Defend a client against a legal charge 
Resolve legal disputes between parties 
 
NATURE 
Inspect orchards to detect diseases or pests 
Learn about soil and climate requirements of various plants 
Apply principles of soil science to conserve land 
Survey forest areas and access roads 
Plant trees in a nature preserve 
Work to restore a wildlife habitat 
Treat and care for injured animals 






Repair car engines 
Perform aircraft maintenance 
Maintain wind turbine generators 
Install radio communication systems 
Operate a train 
Operate a crane to move freight and cargo 
Build kitchen cabinets 
Build a fence 
Load and unload cargo 
Move building materials on construction sites 
Train for a competitive sport 
Coach practice sessions for a sports team 
Arrest suspects of criminal acts 





APPENDIX B: STUDY 1 TABLES 
 
Characteristic n % 
Gender 
      
   Male 
    
437 41.2 
   Female 
    
624 58.8 
Age 
      
   18 or less 
   
101 9.6 
   19 to 22 
    
171 16.2 
   23 to 30 
    
257 24.3 
   31 to 40 
    
250 23.6 
   41 to 50 
    
181 17.1 
   >50 
    
98 9.3 
Education 
      
   Less than high school 
  
216 20.6 
   High school degree 
   
405 38.5 
   Some college to BA 
   
386 36.7 
   > 16 years 
   
44 4.2 
Ethnicity 
      
   White 
    
620 59 
   African American 
   
264 25.1 
   Hispanic 
    
107 10.2 
   Native American 
   
27 2.6 
   Asian or Pacific Is. 
   
16 1.5 
   Other 
    
17 1.6 
Employment Status 
     
   Unemployed 
   
658 62.4 
   Part-time 
   
216 20.5 
   Full-time 
   
179 17 
   Military 
    
1 0.1 
Student Status 
     
   High school 
   
83 26.7 
   Junior coll/vocational 
  
84 27 
   College 
    
144 46.3 
Region 
      
   East (New York) 
   
292 27.5 
   West (Utah) 
   
272 25.6 
   North (Michigan) 
   
217 20.5 
   South (North Carolina) 
  
280 26.4 
Table B.1. Description of the sample used to develop the O*NET Interest Profiler. 





    2PL 
Item Averages 
Males (N = 437) 
Females (N = 
624) 
Item # Content a b M SD M SD 
1 Build kitchen cabinets 1.29 0.19 0.50 0.50 0.23 0.42 
2 Lay brick or tile 1.35 0.57 0.42 0.50 0.23 0.42 
3 Repair household appliances 1.63 0.26 0.51 0.50 0.25 0.43 
4 Raise fish in a fish hatchery 0.70 1.40 0.40 0.49 0.16 0.37 
5 Assemble electronic parts 1.22 0.43 0.54 0.50 0.25 0.43 
6 Drive a truck to deliver packages to offices and homes 1.08 0.30 0.54 0.50 0.29 0.45 
7 Test the quality of parts before shipment 1.03 0.19 0.49 0.50 0.26 0.44 
8 Repair and install locks 1.62 0.45 0.44 0.50 0.16 0.37 
9 Set up and operate machines to make products 1.32 0.43 0.46 0.50 0.19 0.39 
10 Put out forest fires 0.75 0.54 0.47 0.50 0.19 0.39 
Table B.2. Item Parameters for Short-IP Realistic Scale Using Developmental Sample (N = 1061) Note. Items in bold were selected 
for the Mini-IP.  
    2PL 
Item Averages 
Males (N = 437) 
Females (N = 
624) 
Item # Content a b M SD M SD 
1 Develop a new medicine 1.27 -0.16 0.55 0.50 0.45 0.50 
2 Study ways to reduce water pollution 1.04 0.01 0.53 0.50 0.45 0.50 
3 Conduct chemical experiments 1.25 0.34 0.44 0.50 0.31 0.46 
4 Study the movement of planets 1.10 0.20 0.52 0.50 0.34 0.47 
5 Examine blood samples using a microscope 1.31 0.25 0.37 0.48 0.40 0.49 
6 Investigate the cause of a fire 0.71 -0.07 0.62 0.49 0.44 0.50 
7 Develop a way to better predict the weather 0.88 0.17 0.48 0.50 0.34 0.47 
8 Work in a biology lab 1.77 0.22 0.42 0.49 0.39 0.49 
9 Invent a replacement for sugar 0.88 0.50 0.36 0.48 0.30 0.46 
10 Do laboratory tests to identify diseases 1.60 0.05 0.40 0.49 0.43 0.50 
Table B.3. Item Parameters for Short-IP Investigative Scale Using Developmental Sample (N = 1061) Note. Items in bold were 





    2PL 
Item Averages 
Males (N = 437) 
Females (N = 
624) 
Item # Content a b M SD M SD 
1 Write books or plays 1.18 0.15 0.44 0.50 0.56 0.50 
2 Play a musical instrument 0.91 -0.26 0.62 0.49 0.61 0.49 
3 Compose or arrange music 1.37 0.30 0.41 0.49 0.35 0.48 
4 Draw pictures 0.79 -0.08 0.53 0.50 0.53 0.50 
5 Create special effects for movies 1.20 -0.27 0.68 0.47 0.49 0.50 
6 Paint sets for plays 0.80 0.35 0.35 0.48 0.42 0.49 
7 Write scripts for movies or television shows 1.56 0.05 0.45 0.50 0.47 0.50 
8 Perform jazz or tap dance 0.84 0.72 0.25 0.44 0.33 0.47 
9 Sing in a band 1.13 0.38 0.42 0.49 0.40 0.49 
10 Edit movies 1.28 -0.11 0.46 0.50 0.41 0.49 
Table B.4. Item Parameters for Short-IP Artistic Scale Using Developmental Sample (N = 1061) Note. Items in bold were selected for 
the Mini-IP.  
    2PL 
Item Averages 
Males (N = 437) Females (N = 624) 
Item # Content a b M SD M SD 
1 Teach an individual an exercise routine 0.96 0.12 0.39 0.49 0.53 0.50 
2 Help people with personal or emotional problems 1.38 -0.40 0.58 0.49 0.75 0.44 
3 Give career guidance to people 1.14 -0.35 0.49 0.50 0.62 0.49 
4 Perform rehabilitation therapy 1.37 0.05 0.37 0.48 0.56 0.50 
5 Do volunteer work at a non-profit organization 0.75 -0.21 0.48 0.50 0.67 0.47 
6 Teach children how to play sports 0.99 -0.44 0.69 0.47 0.61 0.49 
7 
Teach sign language to people with hearing 
disabilities 
0.94 0.08 0.31 0.46 0.58 0.49 
8 Help conduct a group therapy session 1.06 -0.10 0.37 0.48 0.61 0.49 
9 Take care of children at a day-care center 0.89 -0.01 0.27 0.44 0.57 0.50 
10 Teach a high-school class 0.85 0.03 0.41 0.49 0.40 0.49 
Table B.5. Item Parameters for Short-IP Social Scale Using Developmental Sample (N = 1061) Note. Items in bold were selected for 




    2PL 
Item Averages 
Males (N = 437) Females (N = 624) 
Item # Content a b M SD M SD 
1 Buy and sell stocks and bonds 0.58 -0.04 0.45 0.50 0.38 0.49 
2 Manage a retail store 2.20 -0.07 0.46 0.50 0.54 0.50 
3 Operate a beauty salon or barber shop 0.99 0.45 0.18 0.39 0.40 0.49 
4 Manage a department within a large company 1.18 -0.36 0.53 0.50 0.53 0.50 
5 Start your own business 0.87 -1.40 0.84 0.36 0.74 0.44 
6 Negotiate business contracts 0.95 0.16 0.50 0.50 0.39 0.49 
7 Represent a client in a lawsuit 0.59 0.00 0.42 0.49 0.36 0.48 
8 Market a new line of clothing 0.98 -0.14 0.40 0.49 0.48 0.50 
9 Sell merchandise at a department store 1.26 0.23 0.27 0.44 0.38 0.49 
10 Manage a clothing store 2.29 -0.07 0.37 0.48 0.46 0.50 
Table B.6. Item Parameters for Short-IP Enterprising Scale Using Developmental Sample (N = 1061) Note. Items in bold were 
selected for the Mini-IP.  
    2PL 
Item Averages 
Males (N = 437) Females (N = 624) 
Item # Content a b M SD M SD 
1 Develop a spreadsheet using computer software 1.03 -0.05 0.43 0.50 0.47 0.50 
2 Proofread records or forms 1.18 0.15 0.31 0.46 0.49 0.50 
3 
Load computer software into a large computer 
network 
0.92 -0.17 0.44 0.50 0.45 0.50 
4 Operate a calculator 1.10 -0.5 0.55 0.50 0.70 0.46 
5 Keep shipping and receiving records 1.61 -0.07 0.42 0.49 0.47 0.50 
6 Calculate the wages of employees 1.70 0.05 0.35 0.48 0.48 0.50 
7 Inventory supplies using a hand-held computer 1.19 -0.06 0.40 0.49 0.48 0.50 
8 Record rent payments 1.61 -0.07 0.33 0.47 0.51 0.50 
9 Keep inventory records 2.09 -0.02 0.36 0.48 0.48 0.50 
10 
Stamp, sort, and distribute mail for an 
organization 
1.09 0.06 0.27 0.44 0.50 0.50 
Table B.7. Item Parameters for Short-IP Conventional Scale Using Developmental Sample (N = 1061) Note. Items in bold were 




 Total Male (N = 437) Female (N = 624) 
 M SD M SD M SD 
Mini Interest Profiler 
R 0.36 0.33 0.52 0.34 0.25 0.28 
I 0.42 0.34 0.47 0.34 0.39 0.34 
A 0.46 0.35 0.47 0.33 0.46 0.36 
S 0.54 0.33 0.46 0.33 0.60 0.32 
E 0.51 0.32 0.51 0.31 0.50 0.33 
C 0.48 0.35 0.42 0.34 0.52 0.34 
60-Item Interest Profiler Short Form 
R 0.33 0.29 0.48 0.30 0.22 0.24 
I 0.42 0.33 0.47 0.33 0.38 0.33 
A 0.46 0.31 0.46 0.30 0.46 0.32 
S 0.53 0.30 0.43 0.30 0.59 0.29 
E 0.46 0.30 0.44 0.30 0.46 0.31 
C 0.46 0.33 0.39 0.32 0.50 0.33 
Table B.8. Scale means and standard deviations for the sample. Note. N = 1061. R 


















Table B.9. Scale-level Reliability and Gender Balance for the Sample (N = 1061) 
  














R 0.84 0.73 0.95 0.78 
I 0.25 0.74 0.26 0.82 
A 0.03 0.75 0.02 0.78 
S -0.41 0.70 -0.52 0.78 
E 0.02 0.71 -0.07 0.87 














Build Kitchen Cabinets 1.21 0.37 
 
1.54 1.77 0.61 0.79 
Lay Brick or Tile 0.89 0.90 
 
1.54 1.79 0.74 0.80 
Repair household appliances 1.26 0.49 
 
2.78 2.97 0.45 0.52 
Raise fish in a fish hatchery 0.47 0.58 
 
1.04 1.49 1.21 1.02 
Assemble electronic parts 1.10 0.21 
 
2.05 2.26 0.46 0.57 
Drive a truck to deliver packages to 
offices and homes 
0.85 0.75 
 
1.39 1.81 0.44 0.69 
Test the quality of parts before shipment 1.49 0.38 
 
1.99 2.33 0.50 0.49 
Repair and install locks 2.26 0.61 
 
3.26 3.95 0.69 0.71 




2.66 3.14 0.64 0.63 
Put out forest fires 0.60 0.80 
 
1.11 1.81 0.92 0.90 
Table B.10. Realistic item parameters. Note. Old a Old b are item parameters taken from Study 1A. Cells with the top 5 highest a 
values are highlighted. Bolded items were items eventually selected for the Mini-IP based on multiple selection criteria. Model 1 a-















Develop a new medicine 1.08 -0.19 
 
1.72 1.51 0.06 0.19 
Study ways to reduce water pollution 0.80 -0.27 
 
1.70 2.03 0.07 0.13 
Conduct chemical experiments 1.31 0.09 
 
2.63 2.61 0.42 0.52 
Study the movement of planets 0.82 -0.39 
 
1.82 2.64 0.32 0.38 




2.69 2.73 0.35 0.57 
Investigate the cause of a fire 0.80 -0.19 
 
1.46 1.77 -0.04 0.40 




1.72 2.80 0.38 0.29 
Work in a biology lab 2.01 -0.06 
 
4.19 3.29 0.28 0.42 
Invent a replacement for sugar 1.09 0.28 
 
1.75 2.27 0.65 0.51 
Do laboratory tests to identify diseases 2.17 -0.08 
 
3.75 2.74 0.24 0.46 
Table B.11. Investigative item parameters. Note. Old a Old b are item parameters taken from Study 1A. Cells with the top 5 highest a 















Write books or plays 1.57 -0.26 
 
2.42 1.67 -0.04 0.45 
Play a musical instrument 1.62 -0.52 
 
1.33 1.79 -0.47 0.38 
Composer or arrange music 1.40 -0.12 
 
2.12 2.34 0.42 0.63 
Draw pictures 1.21 -0.28 
 
1.19 1.71 -0.12 0.63 
Create special effects for movies 0.68 -0.82 
 
1.76 1.86 -0.24 0.26 
paint sets for plays 0.77 -0.04 
 
1.29 2.06 0.47 0.59 




3.80 2.60 0.09 0.59 
Perform jazz or tap dance 1.22 0.57 
 
1.64 2.13 0.75 1.06 
Sing in a band 1.17 -0.05 
 
1.85 2.32 0.32 0.72 
Edit movies 0.98 -0.47 
 
2.61 2.59 0.20 0.33 
Table B.12. Artistic item parameters. Note. Old a Old b are item parameters taken from Study 1A. Cells with the top 5 highest a 



















Teach an individual an exercise routine 0.71 0.29 
 
1.06 1.61 0.14 0.32 




2.13 1.80 -0.59 -0.20 
Give career guidance to people 1.16 0.10 
 
2.15 1.94 -0.21 0.02 
Perform rehabilitation therapy 1.31 0.42 
 
2.07 2.25 0.06 0.08 
Do volunteer work at a non-profit organization 0.81 -0.47 
 
1.39 1.55 -0.36 -0.32 
Teach children how to play sports 0.81 0.27 
 
1.24 1.71 -0.59 0.17 




1.61 2.44 0.11 0.25 
Hgelp conduct a group therapy session 1.71 0.44 
 
3.25 2.82 -0.03 0.22 
Take care of children at a day-care center 0.78 0.99 
 
1.29 1.46 0.23 0.70 
Teach a high-school class 0.66 0.84 
 
1.30 1.49 0.39 0.80 
Table B.13. Social item parameters. Note. Old a Old b are item parameters taken from Study 1A. Cells with the top 5 highest a values 
















Buy and sell stocks and bonds 0.35 0.79 
 
1.21 1.04 0.41 0.66 
Manage a retail store 1.86 0.63 
 
2.45 1.68 -0.01 0.23 
Operate a beauty salon or barber shop 0.87 1.19 
 
1.05 1.47 0.92 0.93 




2.25 2.25 0.09 0.19 
Start your own business  0.79 -0.70 
 
1.44 1.92 -1.20 -0.45 
Negotiate business contracts 0.78 0.69 
 
1.55 1.76 0.24 0.37 
Represent a client in a lawsuit 0.79 0.66 
 
1.38 1.68 0.46 0.73 
Market a new line of clothing 0.88 0.62 
 
2.04 2.23 0.17 0.42 
Sell merchandise at a department store 1.27 0.87 
 
2.10 2.38 0.56 0.73 
Manage a clothing store 2.43 0.61 
 
4.34 3.04 0.21 0.55 
Table B.14. Enterprising item parameters. Note. Old a Old b are item parameters taken from Study 1A. Cells with the top 5 highest a 















Develop a spreadsheet using computer software 0.72 0.29 
 
1.34 1.56 0.18 0.26 
Proofread records or forms 1.01 0.39 
 
1.33 1.67 0.34 0.51 




1.37 1.81 0.19 0.40 
Operate a calculator 0.85 0.12 
 
1.84 1.95 -0.47 -0.01 
Keep shipping and receiving records 2.00 0.39 
 
3.01 2.82 0.13 0.29 
Calculate the wages of employees 1.53 0.37 
 
2.97 2.91 0.20 0.26 
Inventory supplies using a hand-held computer 1.55 0.33 
 
2.80 2.86 0.16 0.34 
Record rent payments 1.73 0.42 
 
3.03 3.00 0.17 0.27 
Keep inventory records 2.86 0.28 
 
4.83 3.22 0.18 0.36 




1.68 1.96 0.35 0.52 
Table B.15. Conventional item parameters. Note. Old a Old b are item parameters taken from Study 1A. Cells with the top 5 highest a 





APPENDIX C: STUDY 2 ITEM INFORMATION CURVES 
Figure C.1.  
HS1: Life Science1: Map human gene structure
 













Figure C.4. HS4: LS4: Research newly discovered bacteria with laboratory experiments
 
Figure C.5. HS5: Medical Science1: Examine how viruses infects the human body
 





Figure C.6. HS6: MS2: Investigate the cause of a chronic health problem
 





Figure C.8. HS8: MS4: Investigate prevention methods for diseases 
 
Figure C.9. HS9: Health Care Services 1: Treat patients for acute illnesses or injuries 
 





















Appendix C-Figure CE1-28 






Figure C.14. CE2. Media2: Write a movie screenplay 
  








Figure C.16. CE4. Media4: Develop a podcast series  
  





Figure C.18. CE6.Applied Arts & Design2: Create the set for a movie or stage play 
  





Figure C.20. CE8.Applied Arts & Design4: Design unique packaging for a product 
  





Figure C.22. CE10.Music2: Compose an original piece of music 
 











Figure C.25. CE13.Visual Arts1: Sketch a picture 
  





Figure C.27. CE15.Visual Arts3: Draw illustrations for a book 
  






Figure C.29. CE17.Performing Arts1: Perform on stage for a group of people 
  





Figure C.31. CE19.Performing Arts3: Act out an emotional movie scene 
 





Figure C.33. CE21.Writing1: Write a novel 
 





Figure C.35. CE23.Writing3: Compose a poem
  





Figure C.37. CE25.Culinary Art1: Select ingredients to prepare food 
  





Figure C.39. CE27.Culinary Art3: Create a new cooking technique to enhance flavor 
  





APPENDIX C- Figures T1-T16 
 
Figure C.41. T1: Engineering1: Design a structure that can withstand heavy wind 
 





Figure C.43. T3: En3: Redesign a production line to improve its efficiency 
 







Figure C.45. T5: Physical Science1: Study the formation and evolution of galaxies 
 







Figure C.47. T7: PS3: Investigate the molecular structure of an unknown sequence 
 







Figure C.49. T9: Information Technology1: Test and compare different software 
 







Figure C.51. T11: IT3: Monitor the daily performance of computer systems 
 







Figure C.53. T13: Mathematical and Computer Science1: Solve mathematical problems 
 







Figure C.55. T15: MCS3: Use mathematical equations to solve practical problems 
 







Appendix C-Figure P1-20 
Figure C.57. P1: Social Science1: Study cultural differences between groups 
 






Figure C.59. P3: SSc3: Study the effects of public policy on violence reduction 
 







Figure C.61. P5: Humanities1: Study the history of an ancient society 
 







Figure C.63. P7: Hu3: Compare the modern history of different countries 
 







Figure C.65. P9: Teaching/Education1: Teach students a new set of skills 
 







Figure C.67. P11: TE3: Teach a beginner how to perform a task 
 







Figure C.69. P13: Social Service1: Volunteer at a community service center 
 







Figure C.71. P15: SSe3: Provide aid to students from underprivileged backgrounds 
 







Figure C.73. P17: Religious Activities1: Provide spiritual guidance for others 
 







Figure C.75. P19: Rel3: Teach religious beliefs and rituals 
 







Appendix C-Figures O1-20 
Figure C.77. O1: Human Resource 1: Hire employees and process hiring-related paperwork  
 






Figure C.79. O3: HR3: Explain company policies and benefits to employees 
 







Figure C.81. O5: Personal Service 1: Arrange travel plans and accommodations for clients 
 







Figure C.83. O7: PSe3: Help clients plan for their special occasions 
 







Figure C.85. O9: Accounting 1: Prepare employee payroll 
 







Figure C.87. O11: Acc3: Keep accounting records for a company 
 







Figure C.89. O13: Office Work 1: Enter personnel records into a computer program 
 







Figure C.91. O15: OW3: Print and disseminate documents to be used at a conference 
 







Figure C.93. O17: Finance 1: Make investment decisions based on financial data 
 







Figure C.95. O19: Fin3: Project future expenditures of a business 
 






Appendix C-Figures I1-32 
Figure C.97. I1: Management/Administration 1: Manage a medium-sized organization 
 





Figure C.99. I3: Mgt3: Serve as the chairperson for a corporate board 
 





Figure C.101. I5: Business Initiatives 1: Negotiate a business deal 
 





Figure C.103. I7. BI3: Expand a business to incorporate a new line of products 
 






Figure C.105. I9 Marketing/Advertising1: Lead an advertising campaign 
 





Figure C.107. I11 Mkt3: Coordinate marketing activities to promote a new product 
 






Figure C.109. I13 Professional Advertising 1: Coach others to develop leadership skills 
 





Figure C.111. I15: PA3: Advise people in meeting their professional goals 
 





Figure C.113. I17: Personal Service 1: Arrange travel plans and accommodations for clients 
 





Figure C.115. I19: PS3: Help clients plan for their special occasions 
 






Figure C.117. I21: Sales 1: Persuade customers to try a new product 
 





Figure C.119. I23: Sal3: Sell services to a target group of people 
 






Figure C.121. I25: Politics 1: Run for a political office 
 





Figure C.123. I27: Pol3: Lead a committee to make policy decisions 
 






Figure C.125. I29: Law 1: Defend a client against a legal charge 
 





Figure C.127. I31: Law3: Provide compelling evidence for a trial 
 





Appendix C: Figures N1-12  
Figure C.129. N1: Agriculture 1: Farm and harvest crops
 





Figure C.131. N3: Ag3: Learn about soil and climate requirements of various plants
 





Figure C.133. N5: Nature/ Outdoors 1: Water an fertilize garden plants
 






Figure C.135. N7: Nat3: Plant trees in a nature preserve
 





Figure C.137. N9: Animal Service 1: Treat and care for injured animals
 





Figure C.139. N11: AS3: Exercise animals daily to keep them healthy
 








Appendix C-Figures Th1-24 
Figure C.141. Th1: Mechanics/Electronics 1: Repair car engines 
 






Figure C.143. Th3: M/E3: Maintain wind turbine generators 
 








Figure C.145. Th5: Transportation/Machine Operation 1: Drive a bus 
 







Figure C.147. Th7: Tran3: Operate a train 
 
 






Figure C.149. Th9: Construction/Woodwork 1: Build wood wall shelves 
 







Figure C.151. Th11: C/W3: Sand and refinish a piece of furniture 
 







Figure C.153. Th13: Physical/Manual Labor 1: Load and unload aircraft baggage 
 







Figure C.155. Th15: PhyL3: Move building materials on construction sites 
 







Figure C.157. Th17: Athletics 1: Play a team or individual sport 
 







Figure C.159. Th19: Ath3: Train for a competitive sport 
 







Figure C.161. Th21: Protective Service 1: Arrest suspects of criminal acts 
 







Figure C.163. Th23: Prot3: Inspect people and vehicles for illegal goods 
 







APPENDIX D: STUDY 2 BASIC INTEREST SCALE INFORMATION CURVES 
Figure D.1 HS1. Health Science: Life Science 4-items Map human gene structure 
 
Note. The smaller curve indicates scale information without the item while the larger curve is 





Figure D.2 HS2. 
Study the physiological structure of animals 
 
Figure D.3 HS3. 





Figure D.4 HS4. 






Figure D.5 HS5. Medical Science 4-items (with-RED / without-BLUE) 
1. Examine how viruses infects the human body [least incremental information] 
 
Note. The smaller curve indicates scale information without the item while the larger curve is 





Figure D.6 HS6. 
2. Investigate the cause of a chronic health problem [most incremental information] 
 
Figure D.7 HS7. 





Figure D.8 HS8. 








Figure D.9 HS9. Health Care Service 4-items (with-RED / without-BLUE) 
1. Treat patients for acute illnesses or injuries 
 
Note. The smaller curve indicates scale information without the item while the larger curve is 





Figure D.10 HS10. 
2. Care for patients in critical condition 
 
Figure D.11 HS11. 





Figure D.12 HS12. 







APPENDIX D-Figures CE1-28 
Figure D.13 Media1: Direct a television show 
 







Figure D.15 Me3: Host a radio program 
 






Figure D.17 Applied Arts and Design1: Create a piece of artistic and functional furniture 
 






Figure D.19 AAD3: Design the layout and lighting of an exhibition 
 






Figure D.21 Music1: Play a musical instrument 
 





Figure D.23 Mus3: Play in a band 
 





Figure D.25 Visual Arts1: Sketch a picture 
 





Figure D.27 VA3: Draw illustrations for a book 
 





Figure D.29 Performing Arts1: Perform on stage for a group of people 
 





Figure D.31 PA3: Act out an emotional movie scene 
 





Figure D.33 Writing1: Write a novel 
 





Figure D.35 Writ 3: Compose a poem 
 





Figure D.37 Culinary Art1: Select ingredients to prepare food 
 





Figure D.39 Culi3: Create a new cooking technique to enhance flavor 
 







APPENDIX D- Figures T1-16 
Figure D.41 Engineering 
1. Design a structure that can withstand heavy wind 
 





Figure D.43 Redesign a production line to improve its efficiency 
 







Figure D.45 Physical Science 
Study the formation and evolution of galaxies 
 






Figure D.47 Investigate the molecular structure of an unknown substance 
 








Figure D.49 Test and compare different software 
 






Figure D.51 Monitor the daily performance of computer systems 
 







Figure D.53 Mathematical and Computer Science 
Solve mathematical problems 
 






Figure D.55 Use mathematical equations to solve practical problems 
 






Appendix D- Figures P1-20 
Figure D.57. Social Science 
Study cultural differences between groups 
 





Figure D.59 Study the effects of public policy on violence reduction 
 







Figure D.61 Humanities 
1. Study the history of an ancient society 
 






Figure D.63 Compare the modern history of different countries 
 








Figure D.65 Teaching/Education 
Teach students a new set of skills 
 






Figure D.67 Teach a beginner how to perform a task 
 







Figure D.69 Social Service 
Volunteer at a community service center 
 






Figure D.71 Provide aid to students from underprivileged backgrounds 
 







Figure D.73 Religious Activities 
Provide spiritual guidance for others 
 






Figure D.75 Teach religious beliefs and rituals 
 






Appendix D-Figures O1-20 
Figure D.77 Human Resource 
Hire employees and process hiring-related paperwork 
 






Figure D.79 Explain company policies and benefits to employees 
 







Figure D.81 Personal Service 
Arrange travel plans and accommodations for clients 
 






Figure D.83 Help clients plan for their special occasions 
 







Figure D.85 Accounting 
Prepare employee payroll 
 






Figure D.87 Keep accounting records for a company 
 







Figure D.89 Office Work 
Enter personnel records into a computer program 
 






Figure D.91 Print and disseminate documents to be used at a conference 
 







Figure D.93 Finance 
Make investment decisions based on financial data 
 






Figure D.95 Project future expenditures of a business 
 






Appendix D-Figures I1-32 
Figure D.97 Management/Administration 
Manage a medium-sized organization 
 





Figure D.99 Serve as the chairperson for a corporate board 
 






Figure D.101 Business Initiatives 
Negotiate a business deal 
 





Figure D.103 Expand a business to incorporate a new line of products 
 





Figure D.105 Marketing/Advertising 
Lead an advertising campaign 
 





Figure D.107 Coordinate marketing activities to promote a new product 
 





Figure D.109 Professional Advising 
Coach others to develop leadership skills 
 





Figure D.111 Advise people in meeting their professional goals 
 





Figure D.113 Personal Service 
 Arrange travel plans and accommodations for clients 
 





Figure D.115 Help clients plan for their special occasions 
 





Figure D.117 Sales 
Persuade customers to try a new product 
 





Figure D.119 Sell services to a target group of people 
 






Figure D.121 Politics 
Run for a political office 
 





Figure D.123 Lead a committee to make policy decisions 
 






Figure D.125 Law 
Defend a client against a legal charge 
 





Figure D.127 Provide compelling evidence for a trial 
 





Appendix D-Figures N1-12 
Figure D.129 Agriculture 
1. Farm and harvest crops 
 






Figure D.131 Learn about soil and climate requirements of various plants 
 









Figure D.133 Nature/Outdoors 
Water and fertilize garden plants 
 






Figure D.135 Plant trees in a nature preserve 
 









Figure D.137 Animal Service 
Treat and care for injured animals 
 






Figure D.139 Exercise animals daily to keep them healthy 
 








Appendix D-Figures Th1-24 
Figure D.141 Mechanics/Electronics 
1. Repair car engines 
 






Figure D.143 Maintain wind turbine generators 
 








Figure D.145 Transportation/Machine Operation  Drive a bus 
 








Figure D.147 Operate a train 
 








Figure D.149 Construction/Woodwork 
Build wood wall shelves 
 







Figure D.151 Sand and refinish a piece of furniture 
 








Figure D.153 Physical/Manual Labor 
Load and unload aircraft baggage 
 








Figure D.155 Move building materials on construction sites 
 








Figure D.157 Athletics 
Play a team or individual sport 
 








Figure D.159 Train for a competitive sport 
 








Figure D.161 Protective Service 
Arrest suspects of criminal acts 
 






Figure D.163 Inspect people and vehicles for illegal goods 
 
Figure D.164 Investigate reports of organized crime 
 
 
 
